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* CONTI NUE OPERATI ON OF THE CURRENT EXI STI NG GROUND WATER
COLLECTI ON AND TREATMENT SYSTEM

* I NSTALL AND CPERATE AN EXPANSI ON OF THE CURRENT
OFF- PROPERTY GROUND WATER COLLECTI ON SYSTEM BY El THER
EXTENDI NG THE | NTERCEPTCR TRENCH OR | NSTALLI NG ADDI TI ONAL
PURGE WELLS.

* I NSTALL AND CPERATE A PURGE VELL AT THE DEEP LENS OF
CONTAM NATED GROUND WATER LOCATI ON AND HOOK THI' S WELL | NTO
THE CURRENT GROUND WATER CCOLLECTI ON AND TREATMENT SYSTEM

* COLLECT O L ACCUMULATI NG I N THE PURGE WELLS AND DI SPOSE OF
THE O L AT AN OFF-SI TE FACI LI TY I N ACCORDANCE W TH
APPLI CABLE FEDERAL AND STATE REGULATI ONS.

* I NSTALL AND CPERATE A SO L VAPCR EXTRACTI ON SYSTEM FOR
SO LS ON-PROPERTY AS WELL AS TWD OFF- PROPERTY LOCATI ONS
JUST NORTH OF THE PROPERTY.

* I MPGSE | NSTI TUTI ONAL CONTRCLS, SUCH AS DEED RESTRI CTI ONS
TO PROH BI T THE | NSTALLATI ON OF WATER WELLS IN THE SI TE
AREA AND ANY FUTURE DEVELCOPMENT THAT M GHT DI STURB
CONTAM NATED SA LS.

* I MPLEMENT A GROUND WATER MONI TORI NG PROGRAM CAPABLE COF
DEMONSTRATI NG THE EFFECTI VENESS OF THE GRCUND WATER
CAPTURE SYSTEM AND THAT GROUND WATER TREATMENT TECHNOLOGY
I'S ACH EVI NG CLEAN- UP STANDARDS.

STATUTORY DETERM NATI ONS

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT, COWVPLI ES W TH FEDERAL AND STATE
REQUI REMENTS THAT ARE LEGALLY APPLI CABLE CR RELEVANT AND APPRCPRI ATE TO THE REMEDI AL ACTION, AND IS

COST- EFFECTI VE.  THI S REMEDY UTI LI ZES PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT OR RESOURCE RECOVERY
TECHNOLOG ES, TO THE MAXI MUM EXTENT PRACTI CABLE, AND SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES  THAT
EMPLOY TREATMENT THAT REDUCES TOXICI TY, MOBILITY, OR VOLUVE AS A PRI NCI PAL ELEMENT.

BECAUSE THI S REMEDY WLL RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ON- SI TE ABOVE HEALTH BASED LEVELS, A REVI EW
WLL BE CONDUCTED W THI N FI VE YEARS AFTER COMMENCEMENT CF THE REMEDI AL ACTI ON TO ENSURE THAT THE  REMEDY
CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.

VALDAS V. ADAWKUS DATE: 09/ 30/ 91
REG ONAL ADM NI STRATOR



#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE CHEM CENTRAL PROPERTY IS A 2- ACRE PARCEL OF LAND LOCATED AT 2940 STAFFORD AVENUE IN WOM NG M CH GAN
(FIGURES 1 & 2). THE ATY OF WOM NG | S A SQUTHERN SUBURB OF GRAND RAPI DS WH CH | S LOCATED | N VEEST- CENTRAL
M CH GAN, APPROXI MATELY 25 M LES EAST OF LAKE M CH GAN I N KENT COUNTY. THERE ARE APPROXI MATELY 10, 000 PECPLE
LIVING WTHIN ONE M LE CF THE SI TE.

THE SITE IS SITUATED IN A M XED RESI DENTI AL AND COMMERCI AL SECTION OF THE A TY OF WOM NG THAT | NCLUDES SNMVALL
I NDUSTRI AL FACI LI TI ES. THE NEAREST RESI DENCES TO THE SI TE ARE LOCATED APPROXI MATELY 500 FEET WEST OF THE
PROPERTY BCQUNDARY. THE RESI DENTI AL AREAS PRI MARI LY CONSI ST OF SINGLE FAM LY RESI DENTI AL HOMES. THERE ARE
TWO HOTELS LOCATED W THI N APPROXI MATELY 800 FEET OF THE SITE. THE "SI TE" ENCOMPASSES BOTH A SQUARE SHAPED

Pl ECE OF PRCPERTY OMNED BY THE CHEM CENTRAL CORPORATION WHICH IS THE LOCATI ON OF THE CURRENTLY OPERATI NG
PLANT AND A RECTANGULAR PI ECE OF LAND OMED BY CONSUMERS PONER EXTENDI NG NORTH FROM THE CHEM  CENTRAL
PROPERTY W TH THE APPROXI MATE DI MENSI ONS OF 1, 800 FEET I N LENGTH AND 300 FEET WDE. IN ADDITION, THE SITE

I NCLUDES COLE DRAIN, AND ANY PLACE WHERE HAZARDOUS SUBSTANCES ON THE PRCPERTY HAVE COMVE TO BE  LOCATED. THE
CHEM CENTRAL PROPERTY | S RELATI VELY FLAT HOAEVER, THE RECTANGULAR PlI ECE OF PRCPERTY CONSI STS OF A MORE
UNDULATI NG TERRAI N.

COLE DRAIN, A SVALL URBAN CREEK FLON NG IN A NORTHERLY DI RECTION, |'S LOCATED ALONG THE SI TE' S WESTERN
BOUNDARY. TH S CREEK RECEI VES MOST OF THE SURFACE RUNOFF FROM THE SI TE. COLE DRAI N ENTERS PLASTER CREEK AT A
CONFLUENCE APPROXI MATELY 2,500 FEET NORTH OF THE SITE. PLASTER CREEK ENTERS THE GRAND RI VER APPROXI MATELY
2.5 MLES NORTHWEST OF THE SI TE. THE GRAND R VER FLOAS TO THE WEST FCR APPROXI MATELY 30 M LES AND ENTERS LAKE
M CH GAN AT GRAND HAVEN

THE CHEM CENTRAL PLANT, CONSTRUCTED | N 1957, RECEI VES BULK CHEM CALS BY TRUCK COR RAI LRCAD TANKER AND STORES
THESE CHEM CALS I N ON-SI TE TANKS BEFORE REDI STRI BUTI ON TO VARI QUS | NDUSTRI ES. THE PLANT CONSI STS OF ONE
STRUCTURE W TH TWD LCADI NG DOCKS AND A RAIL SPUR ON THE WEST SI DE OF THE PLANT. APPROXI MATELY 10 ABOVE
GROUND STORACGE TANKS ARE LOCATED ALONG THE PLANT' S NORTH SI DE AND ARE SURRCUNDED BY A CONCRETE CONTAI NVENT
WALL AND PAVED GROUND SURFACE. THE CHEM CENTRAL PROPERTY IS FENCED ALONG THE WESTERN AND NORTHERN PROPERTY
LI NES AND THE ACTUAL WALLS OF THE BUI LDI NG SERVE AS BARRI ERS TO ENTRANCE TO THE PROPERTY ON THE SQUTH AND
EAST SIDES OF THE PROPERTY. THE RECTANGULAR PCORTI ON OF THE PRCPERTY EXTENDI NG NORTH FROM THE CHEM CENTRAL
PROPERTY IS CURRENTLY UNUSED AND UNFENCED. THE UNDULATI NG TERRAI N AND SANDY SO LS HAVE HONEVER MADE THI S
AREA (SQUTH OF 28TH STREET) AN ATTRACTI VE AREA TO DI RT BI KE RI DERS, AS EVI DENCED BY THE NUMERQUS TRAI LS

CRI SS- CRCSSI NG THE TERRAIN.  THE PROPERTY TO THE EAST OF TH S UNUSED PORTI ON OF THE PROPERTY, |S CURRENTLY
USED AS A TRANSFORMVER YARD BY THE CONSUMERS POAER COMPANY. CONSUMERS POVER OANS THE UNUSED PORTI ON OF THE
SITE. THE LAND ADJACENT TO THE SITE ON THE WEST IS THE R GHT OF WAY FOR THE CONRAI L RAI LROAD COVPANY' S

SI NGLE LI NE TRACK. ADJACENT TO THE RAIL LINE IS US RQUTE 131, A FOUR LANE LI M TED- ACCESS H GHWAY. THE
ADJACENT PROPERTY NORTH AND SQUTH OF THE SI TE | S PRI VATELY OMED, AND | S OCCUPI ED BY COMMVERCI AL AND LI GHT

I NDUSTRI AL FACI LI TI ES.

THE SUBSURFACE GEOLOGY OF THE SI TE AREA CONSI STS OF A GLACI AL SAND DEPCSI T AVERAG NG APPROXI MATELY 30 FEET IN
DEPTH (SEE FIGURE 3). UNDERLYING THIS SAND UNIT IS A LOWN PERVEABLE CLAY LAYER WH CH ACTS AS AN AQUI CLUDE TO
THE M GRATI ON OF GROUND WATER FROM THE UPPER SAND UNI T DOAN | NTO THE UNDERLYI NG BEDROCK WH CH | S COVPRI SED OF
GYPSUM AND SHALES. THE CLAY LAYER DOES CONTAIN SMALL LENSES OF SAND AND GRAVEL BUT THESE  LENSES ARE NOT
HYDRAULI CALLY CONNECTED TO THE UPPER SAND AQUI FER. THERE ARE NO DRI NKI NG WATER VELLS I N THE | MVEDI ATE SI TE
AREA. THE A TY OF WOM NG HAS A MUNI Cl PAL WATER SUPPLY WHI CH USES LAKE M CH GAN AS I TS SOURCE. AN | NTAKE
ON THE GRAND RI VER (UPSTREAM OF THE SITE) IS ALSO USED AS A BACKUP SUPPLY DURI NG THE SUMVER  THE NEAREST
PUBLI C WELL TO THE SI TE | S LOCATED APPROXI MATELY 1.5 M LES SQUTH OF THE PROPERTY. AN | NDUSTRIAL WELL IS
LOCATED AT THE C. D. GSBCRN COVPANY WHI CH | S SI TUATED APPROXI MATELY 500 FEET SOQUTH OF THE SI TE.

COLE DRAIN I'S THE ONLY SURFACE WATER BCODY IN THE | MVEDI ATE SI TE AREA. THI S CREEK | S NARROW AND SHALLOW AND
POCRLY SUI TED FOR SW MM NG HOWEVER, THERE ARE AREAS OF THE CREEK WHERE POOLI NG OCCURS AND CHI LDREN  COULD
POTENTI ALLY SWM  FISH INHABIT TH S CREEK, AND I T | S PCSSI BLE THAT SOVE OCCASI ONAL FI SHI NG OCCURS.

#SHEA
SI TE H STORY AND ENFCRCEMENT ACTI VI Tl ES



THE CHEM CENTRAL PROPERTY WAS UNDEVELOPED PRI OR TO CONSTRUCTI ON OF THE PRESENT PLANT. [IN 1957, THE CHEM CAL
DI STRI BUTI ON PLANT WAS CONSTRUCTED. BETWEEN 1957 AND 1962 HAZARDOUS SUBSTANCES ENTERED THE GROUND AT THE
PLANT THRQUGH A CONSTRUCTI ON ERRCR IN A T- ARM Pl PE USED TO TRANSFER LI QUI D PRODUCTS FROM BULK STCRAGE TANKS
TO SMALL DELI VERY TRUCKS. THE T- ARM Pl PE WAS LCCATED ON THE WEST SI DE OF THE BU LDl NG NEAR THE SOUTHWEST
CORNER AFTER LGSSES | N CHEM CAL | NVENTCRI ES VVERE NOTED, THE CONSTRUCTI ON FLAW WAS DI SCOVERED AND THEN
REPAI RED. I T IS ALSO PCSSI BLE THAT ADDI TI ONAL HAZARDOUS SUBSTANCES ENTERED THE GROUND THROUGH ACCI DENTAL
SPI LLS.

THE CHEM CENTRAL SI TE FI RST CAME TO THE ATTENTI ON OF FEDERAL AND STATE OFFI CI ALS IN JULY 1977, WHEN A ROUTI NE
Bl OLOG CAL SURVEY OF PLASTER CREEK CONDUCTED BY M CH GAN DEPARTMENT OF NATURAL RESOURCES ( MDNR), | DENTI FI ED
A CONTAM NATED DI TCH DRAI NI NG | NTO CCLE DRAIN ( TRI BUTARY TO PLASTER CREEK). THE DI TCH WAS LOCATED NORTH OF
28TH STREET AND EAST COF COLE DRAIN. SAMPLE ANALYSI S OF THE DI TCH | NDI CATED O LS CONTAM NATED W TH CORGANI C
COVPOUNDS, | NCLUDI NG POLYCHLORI NATED BI PHENYLS (PCBS), AS WELL AS HEAVY METALS TO BE PRESENT. I N 1977 THE
MDNR ATTEMPTED TO CONTROL THE MOVEMENT OF O L AND OTHER CONTAM NANTS FROM THE DI TCH | NTO COLE DRAI N BY

DAMM NG THE DI TCH. I N 1978, THE UNI TED STATES ENVI RONMVENTAL PROTECTI ON AGENCY ( USEPA) EXCAVATED SLUDGES FROM
THE DI TCH, RESULTING IN THE REMOVAL OF TWELVE 55- GALLON DRUMS FOR OFF-SITE DI SPOSAL. CONSUMVERS POZER
COVPANY, VWH CH OMED THE DI TCH AT THAT TI ME, PLACED WARNI NG SI GNS AND A FENCE ARCUND THE DI TCH.  DESPI TE
THESE EFFORTS, GROUND WATER, A LS, AND VARI QUS CONTAM NANTS CONTI NUED TO ENTER THE DI TCH.  MDNR THEN
ATTEMPTED TO FI LTER WATER FROM THE DI TCH AND SUBSEQUENTLY PUMP | T I NTO COLE DRAIN. TH S ATTEMPT AT

PREVENTI NG THE O LS AND CONTAM NANTS FROM ENTERI NG THE DRAI N WAS UNSUCCESSFUL. (O L ABSORBENT BOOVS WERE THEN
USED TO COLLECT A L FROM THE SURFACE OF THE WATER OF THE DI TCH I N OCTOBER 1978, MDNR AND USEPA THEN FOCUSED
ALL EFFORTS ON FI NDI NG AND ELI M NATI NG THE SCQURCE OF THE CONTAM NATI ON. BETWEEN 1978 AND 1986, AN EXTENSI VE
I NVESTI GATI ON WAS MADE OF SO LS, GROUND WATER, AND SURFACE WATER ARCUND THE CHEM CENTRAL PLANT AND THE AREA
BETWEEN CHEM CENTRAL AND THE DI TCH NORTH CF 28TH STREET. THE | NVESTI GATI ON WAS CONDUCTED BY MDNR, USEPA
AND AN ENVI RONVENTAL CONTRACTCR TO THE CHEM CENTRAL CORPCRATI ON.  RESULTS OF THE | NVESTI GATI ON | NDI CATED THAT
GROUND WATER AND SO LS SURROUNDI NG AND DOANGRADI ENT OF THE CHEM CENTRAL PLANT WERE CONTAM NATED W TH VOLATI LE
AND SEM - VOLATI LE ORGANI C COVPQUNDS.

I'N AN EFFORT TO CGET THE CHEM CENTRAL CORPORATI ON TO CLEAN UP THE CONTAM NATI ON AND | NSTI TUTE A GROUND WATER
MONI TORI NG PROGRAM THE MDNR FILED A SU T I N THE KENT COUNTY CIRCU T COURT IN 1980. [IN 1984 THE COURT
ORDERED CHEM CENTRAL TO UNDERTAKE CLEAN-UP ACTIVI TIES WH CH | NCLUDED (1) DEFI NI NG THE EXTENT OF

CONTAM NATI ON, (2) DESI GNI NG CONSTRUCTI NG, AND OPERATI NG A GROUND WATER COLLECTI ON AND TREATMENT SYSTEM

UNTI L OQURT- ORDERED CLEAN- UP STANDARDS WERE MET, AND (3) CLEANI NG UP CONTAM NATED SO LS IN THE DITCH  IN THE
FALL OF 1984, AS A RESULT OF THE COURT CRDER, THREE GROUND WATER EXTRACTI ON VEELLS, AN | NTERCEPTCR  TRENCH,
AND A WATER TREATMENT SYSTEM (Al R STRI PPER) WERE | NSTALLED (SEE FI GURE 2 FOR LOCATIONS). I N 1985, ALSO AS A
RESULT OF THE COURT ORDER, CONTAM NATED WATER, SLUDGES AND SO LS FROM THE CONTAM NATED DI TCH WERE EXCAVATED
AND TRANSPORTED TO HAZARDCQUS WASTE LANDFI LLS N M CH GAN AND NEW YORK. THE DI TCH WAS BACKFI LLED W TH CLEAN
Sa L.

I N DECEMBER 1982, THE CHEM CENTRAL SI TE WAS PROPCSED FOR | NCLUSI ON ON THE NPL. I N 1986, USEPA | SSUED A

SPECI AL NOTI CE LETTER TO THE CHEM CENTRAL CORPCRATION. I N JUNE OF 1987, USEPA AND CHEM CENTRAL SI GNED AN
ADM NI STRATI VE ORDER BY CONSENT (ACC) TO CONDUCT A REMEDI AL | NVESTI GATION (RI) AND FEASI BI LI TY STUDY (FS) FOR
THE CHEM CENTRAL SITE. IN JULY OF 1987 THE SI TE WAS FI NALI ZED ON THE NPL. CHEM CENTRAL CONDUCTED THE RI FROM
1988 THROUGH 1989. THE FS WAS CONDUCTED FROM 1989 THROUGH 1991.

COMMUNI TY RELATI ONS H STORY

COVMMUNI TY RELATI ONS ACTIVI TI ES FOR THE CHEM CENTRAL SI TE BEGAN I N JULY 1987 WHEN A PRESS RELEASE WAS | SSUED
SEEKI NG COMMENTS FROM THE PUBLIC ON THE ACC. IN JULY 1988, THE COVMIUNI TY RELATI ONS PLAN WAS | SSUED BY MDNR
A PROGRESS REPORT WAS FIRST | SSUED FCR THE SI TE I N JULY 1988 AND ANOTHER | N MARCH 1989. A PUBLI C MEETI NG WAS
HELD AT THE WOM NG CI TY HALL ON JULY 26, 1988 TO DI SCUSS THE UPCOM NG RI/FS FOR THE SITE. A FACT SHEET FOR
THE RI/FS MEETI NG WAS WRI TTEN AND DI STRI BUTED TO THE PUBLI C.

USEPA TOOK THE LEAD FOR COVMMINI TY RELATI ONS FOR THE CHEM CENTRAL SITE I N 1990. A FACT SHEET AND PRESS
RELEASE WERE | SSUED PRI CR TO A MARCH 1991 PUBLI C MEETI NG TO DI SCUSS THE RESULTS OF THE R AT CHEM CENTRAL.
THE USEPA' S COVMUNI TY RELATI ONS COORDI NATOR FOR THE CHEM CENTRAL SI TE MET WTH LOCAL CI TY OFFI CI ALS TO



DI SCUSS | SSUES RELATED TO THE SI TE PRIOR TO THE PUBLI C MEETING | N ACCORDANCE W TH CERCLA SECTI ON 117(A),
THE PROPCSED PLAN FOR THE CHEM CENTRAL SI TE WAS RELEASED FOR PUBLI C COMVENT ON JULY 10, 1991. THE PUBLIC
COMMENT PERI OD BEGAN ON JULY 10, 1991 AND CLOSED SEPTEMBER 9, 1991. A PUBLIC MEETING TO DI SCUSS THE CHEM
CENTRAL PROPCSED PLAN WAS HELD JULY 18, 1991. AT THE PROPGCSED PLAN PUBLI C MEETI NG USEPA AND MDNR DI SCUSSED
THE REMEDI AL ALTERNATI VES CONSI DERED, AS WELL AS THE PREFERRED ALTERNATI VES. NOTI CE CF THE PRCPOSED PLAN,
THE PUBLI C COMMENT PERI CD, THE PUBLI C MEETI NG AND THE AVAI LABI LI TY OF THE RI/FS AND OTHER S| TE- RELATED
DOCUMENTS WERE PUBLI SHED | N THE ADVANCE ( THE LOCAL WYOM NG, M CHI GAN NEWSPAPER) AND THE GRAND RAPI DS PRESS.

THE R FOR THE CHEM CENTRAL SI TE WAS RELEASED TO THE PUBLIC I N MARCH 1991, AND THE FS WAS RELEASED I N JULY
1991. BOTH DOCUMENTS WERE NMADE AVAI LABLE AT THE | NFORVATI ON REPOSI TORY MAI NTAI NED AT THE WYOM NG PUBLI C
LI BRARY. THE ADM NI STRATI VE RECORD WAS ALSO MADE AVAI LABLE AT THI S LOCATI ON.

ALL COMWENTS WH CH WERE RECEI VED BY USEPA DURI NG THE PUBLI C COMVENT PERI CD ARE ADDRESSED I N THE
RESPONSI VENESS SUMVARY, WHI CH | S PART OF TH S RECORD CF DECI SI ON.

#SRRA

SCCPE AND ROLE OF THE RESPONSE ACTI ON

THE SELECTED REMEDY ADDRESSES SEVERAL PRI NCI PAL THREATS AT THE SI TE WH CH | NCLUDE THE CONTAM NATED SO LS
SURROUNDI NG THE CHEM CENTRAL PLANT AS WELL AS AREAS OF SO L CONTAM NATI ON NORTH CF THE PLANT. THE REMEDY
ALSO ADDRESSES THE GROUND WATER CONTAM NATI ON PLUME WHI CH EMANATES FROM THE PLANT AND SPREADS NORTHWARD FOR
APPROXI MATELY 1, 800 FEET.

UNACCEPTABLE RI SKS TO HUVAN HEALTH AND THE ENVI RONMENT HAVE BEEN | DENTI FI ED FOR SO LS ON AND OFF THE CHEM
CENTRAL PROPERTY. SURFACE SO LS ON THE CHEM CENTRAL PROPERTY PRESENT A RI SK TO HUVAN HEALTH THROUGH DI RECT
CONTACT AND | NCI DENTAL | NGESTI ON.  CONTAM NATED SO LS ON AND OFF THE CHEM CENTRAL PROPERTY PRESENT A RI SK TO
THE ENVI RONMENT DUE TO POTENTI AL FOR FURTHER M GRATI ON CF CONTAM NANTS | NTO THE GROUND WATER.  THE POTENTI AL
USE OF GROUND WATER AS A DRI NKI NG WATER SQURCE ALSO PRESENTS AN UNACCEPTABLE RI SK.

THE ROLE OF THI S RESPONSE ACTI ON | S TO PROTECT PUBLI C HEALTH AND THE ENVI RONMENT FROM THE UNACCEPTABLE RI SKS
ASSCCI ATED W TH THE CHEM CENTRAL SITE. THESE RI SKS | NCLUDED THE POTENTI AL | NGESTI ON OF AND DI RECT CONTACT
W TH CONTAM NATED SO LS; THE POSSI BLE | NGESTI ON OF CONTAM NATED GRCUND WATER, THE MOVEMENT OF CONTAM NANTS
FROM THE SO LS | NTO GROUND WATER, AND THE DI SCHARGE OF CONTAM NATED GRCUND WATER | NTO COLE DRAI N.

THESE OBJECTI VES W LL BE ACH EVED BY EXPANDI NG THE CURRENT CCLLECTI ON TREATMENT SYSTEM FCR GROUND WATER BY
ADDI NG ADDI TI ONAL PURGE WELLS OR EXTENDI NG THE | NTERCEPTOR TRENCH TO CAPTURE THAT PORTI ON OF THE GROUND WATER
CONTAM NATI ON PLUME NOT CURRENTLY ADDRESSED BY THE SYSTEM AN ADDI TI ONAL PURGE WELL WLL BE I NSTALLED ON-SI TE
TO COLLECT AND TREAT CONTAM NATED GROUND WATER FROM A DEEP SANDY GRAVEL LENS BENEATH THE MAI N SAND AQUI FER

O LS CONTAM NATED W TH ORGANI C COVPOUNDS, | NCLUDI NG PCBS, WH CH ARE ACCUMULATI NG I N THE ACTI VE PURCE WELLS
WLL BE COLLECTED AND DI SPOSED OF CFF-SI TE | N ACCORDANCE W TH APPLI CABLE FEDERAL AND STATE REGULATIONS. SO L
VAPOR EXTRACTI ON WLL BE | MPLEMENTED TO ADDRESS CONTAM NATI ON | N THE ON- PROPERTY AND COFF- PROPERTY SO LS.

I NSTI TUTI ONAL CONTROLS AND A GROUND WATER MONI TORI NG PROGRAM W LL ALSO BE | MPLEMENTED.

SA LS BENEATH THE CHEM CENTRAL BUI LDI NG AND PAVED AREAS ON THE CHEM CENTRAL PRCPERTY ARE NOT | NCLUDED IN THI S
RESPONSE ACTION.  THESE SO LS HAVE NOT BEEN RULED QUT AS POTENTI AL SOURCE AREAS FOR FURTHER  GROUND WATER
CONTAM NATI ON FOR THE FOLLOWN NG REASONS:

1. SA LS BENEATH THE BU LDI NG AND PAVED AREAS HAVE NEVER BEEN
I NVESTI GATED SUBSEQUENT TO THE DI SCOVERY OF THE FLAWED T- ARM PI PE.

2. THE SOURCE OF SOME CONTAM NANTS (I.E., PCBS) IN THE AL
ACCUMULATI NG I N THE ACTI VE PURGE WELLS HAS NOT YET BEEN
| DENTI FI ED. BECAUSE THE LEVELS COF PCBS FCUND IN THE O L
ARE SEVERAL TI MES GREATER THAN THAT FOUND I N THE
SURROUNDI NG SO LS WH CH HAVE BEEN | NVESTI GATED, IT IS
PCSSI BLE THAT SO LS BENEATH THE BUI LDI NG AND PAVED AREAS
ARE CONTAM NATED W TH PCBS AND OTHER CRGANI C COVPOUNDS.



3. CURRENT SO L ANALYSI S AROUND THE EDGES OF THE CHEM CENTRAL
BU LDI NG | NDI CATES THAT SOME OF THE HI GHEST LEVELS COF
VARl QUS COVPQUNDS ARE LOCATED | N THESE AREAS (1. E.,
VOLATI LE AND SEM - VOLATI LE ORGANI C COVPOUNDS), PGsSI BLY
I NDI CATI NG THAT LEVELS I N ADJO NI NG SO LS BENEATH THE
BU LDI NG MAY ALSO BE CONTAM NATED.

4. AS EVI DENCED BY 35 YEARS OF AERI AL PHOTGS, THE PRESENT
CHEM CENTRAL BUI LDING | S THE RESULT OF SEVERAL ADDI Tl ONS
TO THE ORI A NAL STRUCTURE. THE PGSSI Bl LI TY EXI STS THAT
SO L | MPACTED BY RELEASES | N THE PAST IS NOW COVERED BY
BUI LDI NGS.

BASED ON THE ABOVE FACTS, THE SO LS BENEATH THE BU LDI NG AND PAVED AREAS W LL NEED TO BE | NVESTI GATED FURTHER
AT A LATER DATE

#SSC
SUMVARY CF SI TE CHARACTER! STI CS

AS PART OF THE R, SAMPLES OF SO L, GROUND WATER, SEDI MENT, AND SURFACE WATER FROM THE SI TE AND ADJACENT
AREAS WERE COLLECTED. SAMPLES FROM ALL MEDI A WERE ANALYZED FCR ORGANI C AND | NORGANI C COVPQUNDS.

HYDROGEQLOGY

A SAND UNIT COWRI SES THE SHALLON AQUI FER I N THE SITE AREA. TH S SHALLON AQUI FER | S UNCONFI NED. THE DEPTH
TO THE WATER TABLE IN TH' S AQUI FER VARI ES FROM LESS THAN 5 FEET NEAR COLE DRAIN TO 30 FEET IN THE  SQUTH
EASTERN PORTI ON OF THE SI TE AREA. THE SHALLONWAQU FER IS FAIRLY THIN, WTH A SATURATED THI CKNESS COF LESS
THAN 10 FEET TO 25 FEET. THI'S SAND UNIT THI CKENS TOMRD AN AREA TO THE EAST OF THE CONSUMERS POVNER
SUBSTATI ON.  THE BASE OF THE AQU FER (TCP OF CLAY) DIPS TO THE EAST IN THE SI TE AREA

THE SO LS | DENTI FI ED I N CLUSTER WELLS AND BORI NGS HAVE SHOM THE AQUI FER MATERI ALS TO CONSI ST OF FINE TO

MEDI UM GRAI NED SANDS W TH VARI ABLE CONCENTRATI ONS OF STONES OR GRAVEL | N APPARENTLY | NTERRUPTED LAYERS. THE
SHALLOW AQUI FER IS UNDERLAIN BY A CLAY LAYER  THE UNDERLYI NG CLAY, WH CH HAS BEEN PENETRATED TO A THI CKNESS
OF 38 FEET, HAS A FAIRLY UNIl FORM TOPOGRAPHY. | T IS A CLEAN TO SANDY GRAY CLAY. SAND AND GRAVEL LENSES ARE
ALSO LCCATED IN THS UNNT. THE TOP OF THE CLAY DIPS TO THE EAST IN THE AREA. THE CHEM CENTRAL PLANT

OVERLI ES AN APPARENT CLAY ELEVATI ON CLOSED TOPOGRAPHI C H GH.  THE NORTHEAST AREA OF THE SI TE EXH BI TS THE
GREATEST DEGREE OF DIP AT THE TOP OF THE CLAY.

GYPSUM AND SHALES OF THE M CH GAN FORIVATI ON ARE ENCOUNTERED BENEATH THE SAND AND CLAY UNITS I N THE
NORTHEASTERN PCRTI ON OF THE SITE AREA. A 5 FOOT TH CK SAND LAYER |I'S ENCOUNTERED BETWEEN THE BASE CF THE CLAY
AND BEDROCK I N THE NORTHERN PORTI ON OF THE Sl TE AREA

GRCUND WATER FLOWIN THE SHALLOW SAND UNIT IS TO THE NORTH  THE GROUND WATER | N THE AREA APPEARS TO FLOW
ROUGHLY PARALLEL TO THE NORTH TRENDI NG SEGVENT OF COLE DRAI N BEFORE BEG NNI NG TO ENTER THE UNDERDRAI N
APPROXI MATELY 700 FEET NORTH OF 28TH STREET. THE HYDRAULI C GRADI ENT | N THE AREA CHANGES FROM APPROXI MATELY
0.4 PERCENT SOUTH OF 28TH STREET TO 2.4 PERCENT NORTH OF 28TH STREET. THI'S TREND MAY BE CONSI STENT WTH A
GENERALLY NORTHWEST THI NNI NG OF THE AQUI FER

I'N-SI TU PERVEABI LI TY TESTI NG AND ANALYSI S REVEALS THAT THE PERVEABI LI TY VARI ES FROM VALUES OF A LI TTLE LESS
THAN 100 GALLONS PER DAY PER SQUARE FOOT TO 600 GALLONS PER DAY PER SQUARE FCOOT. AN AVERAGE PERVEABILITY OF
260 GALLONS PER DAY PER SQUARE FOOT APPEARS TO BE THE TYPI CAL PERVEABI LI TY VALUE.

CONTAM NANT ANALYSES
THE ANALYTI CAL RESULTS OF THE SAMPLI NG ARE PRESENTED I N TABLE 1. ANALYSI S OF THE SAMPLES | NDI CATES THAT SO LS

CONTAI N APPROXI MATELY TVEENTY- TWD DI FFERENT ORGANI C COVPOUNDS ( VOLATI LE AND SEM - VOLATI LE), AT
CONCENTRATI ONS ABOVE BACKGROUND SO L LEVELS, I NCLUDI NG LOW LEVELS OF PCBS. AN ESTI MATE OF THE VOLUME CF



CONTAM NATED SO L ON THE CHEM CENTRAL PROPERTY |'S APPROXI MATELY 6, 200 CUBI C YARDS.

ANALYSI S OF GROUND WATER SAMPLES | NDI CATES THAT | T CONTAI NS APPROXI MATELY THI RTY- FI VE DI FFERENT ORGANI C
COVPOUNDS ( VOLATI LE AND SEM - VOLATI LE) AT CONCENTRATI ONS ABOVE BACKGROUND (UPGRADI ENT) GROUND WATER LEVELS.
THE MAJORI TY OF THESE CONTAM NANTS ARE ABOVE THE MAXI MUM CONTAM NANT LEVELS (MCLS) I N THE FEDERAL SAFE

DRI NKI NG WATER ACT AND THE M CH GAN ACT 307 TYPE B CRITERI A

ANALYSI S OF SEDI MENT SAMPLES FROM CCLE DRAI N | NDI CATES THAT CCOLE DRAI N CONTAINS LOWLEVELS CF A FEW ORGANI C
COVPOUNDS.  HOWEVER, MOST OF THESE COVPOUNDS WERE ALSO DETECTED | N UPSTREAM SAMPLES | NDI CATI NG THAT THESE
COVPOUNDS PROBABLY ORI G NATED FROM A SOURCE OTHER THAN THE CONTAM NATED SO LS ON THE CHEM CENTRAL PROPERTY.
ANALYSI S OF SURFACE WATER SAMPLES FROM COLE DRAIN DI D NOT DETECT ANY CONTAM NANTS. QO LS ACCUMULATI NG I N TWD
OF THE ACTI VE PURGE WELLS AT THE SI TE WERE ANALYZED. THE O L CONTAI NS APPROXI MATELY FOURTEEN DI FFERENT
ORGANI C COVPQUNDS, | NCLUDI NG PCBS, AT H GH LEVELS.

POTENTI AL M GRATI ON PATHWAYS
THE POTENTI AL M GRATI ON PATHWAYS | DENTI FI ED FOR THE CHEM CENTRAL SI TE | NCLUDE THE FOLLOW NG

AR THE PUBLI C MAY BE EXPOSED TO CONTAM NANTS IN AIR EM TTED FROM THE Al R STRI PPI NG TONER CR THAT VOLATI LI ZE
FROM CONTAM NATED SO LS. THE POTENTI AL EXPCSURE PO NTS ARE THE PROPERTY | TSELF, NEARBY HOMES, NEARBY
BUSI NESSES, A NEARBY HOTEL, AND NEARBY SCHOCLS.

SURFACE WATER: A PORTI ON OF THE GROUND WATER CONTAM NATI ON PLUME (AS MJUCH AS 10 PERCENT OF THE TOTAL PLUVE)
I'S BYPASSI NG THE CURRENT GROUND WATER COLLECTI ON TREATMENT SYSTEM TH S GROUND WATER | S MOST LI KELY

DI SCHARG NG | NTO COLE DRAI N AND THEREFCRE MAY BE | MPACTI NG THE SURFACE WATER AND SEDI MENTS QUALITY. |F THE
GROUND WATER CCOLLECTI OV TREATMENT SYSTEM WERE TO FAIL, OR BE SHUT DOM, THERE WOULD BE A POTENTI AL | NCREASE
I'N THE CONTAM NANT LOAD TO COLE DRAI N.

SO L: PERSONS WORKI NG ON THE CHEM CENTRAL PRCPERTY MAY BE EXPCSED TO CONTAM NANTS IN THE SO L BY DI RECT
CONTACT WTH THE SO L OR BY | NCI DENTAL | NGESTION CF THE SO L. THE MAJORITY OF THE CONTAM NATED SO L IS
CURRENTLY COVERED W TH PAVEMENT COR LOOSE GRAVEL. | F THE PAVEMENT OR GRAVEL AREAS WERE DI STURBED, THE

POTENTI AL FOR EXPCSURE WOULD | NCREASE. UNDER A FUTURE RESI DENTI AL SCENARI O, PERSONS | N THE VACANT AREA
EXTENDI NG NORTH OF THE CHEM CENTRAL PROPERTY (AND SQUTH OF 28TH STREET) MAY BE EXPOSED TO CONTAM NANTS FOUND
IN THESE SO LS. TH S AREA | S ALSO SUBJECT TO W ND ERCSI ON AND FUGQ TI VE DUST MAY BE GENERATED. PERSONS COULD
BE EXPOSED TO CONTAM NANTS I N THESE SO LS BY | NHALATI ON OF FUGQ TI VE DUST OR DI RECT CONTACT.  VCQLATI LI ZATI ON
OF CHEM CALS FROM THE SO L COULD ALSO OCCUR

CONTAM NATED SO LS ON AND OFF THE CHEM CENTRAL PRCPERTY ACT AS A MAJOR SOURCE FCR GROUND WATER CONTAM NATI ON.
AS PRECI PI TATI ON MOVES THROUGH THESE CONTAM NATED SO LS I T CARRI ES CONTAM NANTS | NTO THE AQUI FER

GROUND WATER: GROUND WATER BENEATH THE SI TE AREA |'S CONTAM NATED W TH ORGANI C COVPQUNDS.  THE GROUND WATER
CONTAM NATI ON PLUME ORI G NATI NG FROM THE CHEM CENTRAL S| TE PRESENTLY DCES NOT AFFECT ANY DRI NKI NG WATER
VELLS. | F THE CURRENT CCLLECTI OV TREATMENT SYSTEM WERE TO FAIL, OR BE SHUT DOM, THE GROUND WATER WOULD
DI SCHARGE | NTO COLE DRAI N AND NOT AFFECT ANY EXI STI NG VELLS. THE EXPCSURE PATHWAY | S BASED ON THE

POTENTI AL THAT A DRI NKI NG WATER SUPPLY WELL COULD BE PLACED | N THE AFFECTED AREA CF GROUND WATER I N THE
FUTURE.

#SSR
SUMVARY OF SI TE RI SKS

A BASELI NE Rl SK ASSESSMENT WAS CONDUCTED FOR THE CHEM CENTRAL SITE AS PART OF THE RI. THE BASELINE RI SK
ASSESSMENT WAS CONDUCTED | N ACCORDANCE W TH THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL ( USEPA, 1986) AND,
TO THE EXTENT PRACTI CABLE, THE RI SK ASSESSMENT GU DANCE FOR SUPERFUND ( USEPA, 1989).

UNACCEPTABLE RI SKS TO HUVAN HEALTH HAVE BEEN | DENTI FI ED FOR DI RECT CONTACT W TH OR | NGESTI ON OF THE SURFACE
SO LS ON THE CHEM CENTRAL PROPERTY; AND FOR THE | NGESTI ON OF GROUND WATER FROM THE PLUVE AREA  BENEATH THE
SI TE.



UNACCEPTABLE RI SKS TO THE ENVI RONMENT HAVE ALSO BEEN | DENTI FI ED FOR THE SO LS ON AND OFF THE CHEM CENTRAL
PROPERTY AND FCR THE SURFACE WATER IN COLE DRAIN. THE RI SKS FROM SO LS ARE PRI MARI LY DUE TO THE POTENTI AL
M GRATI ON CF CONTAM NANTS FROM THE SO LS | NTO GROUND WATER.  THE POTENTI AL R SK TO SURFACE WATER IN COLE
DRAIN I'S DUE TO THAT PORTI ON OF THE CONTAM NATED GROUND WATER PLUME BYPASSI NG THE CURRENT COLLECTI ON SYSTEM
SOVE OF THE CONTAM NANTS PRESENT | N GROUND WATER COULD POTENTI ALLY PCSE A RI SK THROUGH Bl QACCUMULATI ON.

THE RI SK ASSESSMENT, WHI CH | NCLUDES THE | DENTI FI CATI ON OF SI TE- SPECI FI C | NDI CATOR CHEM CALS, AN EXPCSURE
ASSESSMENT, A TOXI G TY ASSESSMENT, AND A Rl SK CHARACTERI ZATI ON, |'S DESCRI BED | N GREATER DETAIL IN THE
FOLLOW NG SECTI ONS.

I NDI CATOR CHEM CALS

I NDI CATOR CHEM CALS WERE SELECTED FROM THE FI FTY- ONE CRGANI C CHEM CALS THAT WERE DETECTED AT THE CHEM CENTRAL
SITE. THE | NDI CATOR CHEM CALS FOR THE CHEM CENTRAL SI TE WHERE SELECTED TO REPRESENT THE MOST TOXI C, MOBI LE,
AND PERSI STENT CHEM CALS AT THE SI TE, THOSE CHEM CALS PRESENT AT THE HI GHEST CONCENTRATI ONS AND THE CHEM CALS
MOST PREVALENT AT THE SI TE. THE | NDI CATOR CHEM CALS AT THE CHEM CENTRAL SI TE | NCLUDE VOCS, SVCCS, PCBS, AND
HEAVY METALS. TABLE 2 LI STS THE SPECI FI C | NDI CATOR CHEM CALS FOR THE CHEM CENTRAL SI TE.

EXPOSURE ASSESSMENT

THE POTENTI AL RI SKS TO HUMAN HEALTH AND THE ENVI RONVENT WERE CALCULATED BASED ON THE ASSUMPTI ON THAT NO
FUTURE REMEDI AL ACTI ONS WOULD BE TAKEN AT THE SITE. THE MEDI A FOR WH CH RI SKS WERE CALCULATED | NCLUDED Al R,
SURFACE WATER (CCOLE DRAIN), SO L ON THE CHEM CENTRAL PROPERTY, SO L ON THE VACANT PROPERTY NORTH CF THE CHEM
CENTRAL PROPERTY, AND GROUND WATER  THE RI SK ASSESSMENT SCENARI OS5 FOR EACH MEDI A | NCLUDED: (1) EXI STI NG

SI TE CONDI TIONS W TH THE CCOLLECTI OV TREATMENT SYSTEM ON;, (2) EXI STING SI TE CONDI TI ONS W TH THE SYSTEM COFF;

(3) FUTURE SI TE CONDI TIONS WTH THE SYSTEM O\, (4) FUTURE SI TE CONDI TI ONS W TH THE SYSTEM OFF; AND (5) FUTURE
RESI DENTI AL DEVELOPMENT W TH THE SYSTEM COFF.

THE HUMAN POPULATI ONS POTENTI ALLY EXPOSED TO THE CONTAM NATI ON AT THE SI TE | NCLUDE PERSONS WORKI NG AT THE
CHEM CENTRAL PLANT, CHI LDREN WHO MAY PLAY I N COLE DRAIN OR | N AREAS WHERE CONTAM NANTS HAVE BEEN DETECTED | N
SA LS, EMPLOYEES OF NEARBY BUSI NESSES, HOTEL RESI DENTS, AND RESI DENTS OF NEARBY AREAS. |IN ADDITION, I T WAS
ASSUMED THAT DRI NKI NG WATER SUPPLY WELLS WOULD BE | NSTALLED I N THE AREA OF GROUND WATER CONTAM NATI ON.  THE
USERS OF THESE WELLS MAY ALSO BE EXPOSED.

SEVERAL ECOSYSTEMS AND ANI MAL POPULATI ONS, IN ADDI TI ON TO NATURAL RESOURCES, MAY BE POTENTI ALLY EXPOSED TO
CONTAM NATI ON AT THE CHEM CENTRAL SITE. THE POTENTI ALLY EXPOSED ECOSYSTEMS AND ANI MAL POPULATI ONS | NCLUDE
SVALL TO MEDI UM S| ZED TREES (S| BERI AN ELM BOX ELDER, AND COTTONWOOD), SHRUBS AND OTHER WEEDY SPECI ES. CCLE
DRAI N ALSO SUPPCORTS SOVE FI LAMENTQUS ALGAE AND WATERCRESS. AN VAL POPULATI ONS | NCLUDE FI SH, AVPH Bl ANS AND
REPTI LES, MAMVALS AND Bl RDS. COVWON SPECI ES ARE LI STED IN TABLE 3. THREATENED CR ENDANGERED SPECI ES THAT
MAY BE FOUND | N THE GRAND RAPI DS AREA | NCLUDE THE PERECGRI NE FALCON, COCPER S HAWK, RED SHCOULDERED HAWK, NARSH
HAWK, OSPREY, BLACK RAT SNAKE, EASTERN BOX TURTLE, AND LEAST SHREW THE PR MARY NATURAL RESOURCES AT THE
CHEM CENTRAL SI TE ARE THE GROUND WATER AQUI FER AND COLE DRAI N.

THE FOLLOW NG POTENTI AL ROUTES OF EXPOSURE WERE QUANTI TATI VELY EVALUATED FOR THE HUVAN AND ANI MAL POPULATI ONS
AT OR NEAR THE CHEM CENTRAL SITE. ALL EXPOSURE ROUTES WERE EVALUATED FOR SHORT- TERM AND LONG TERM EXPOSURE TO
ADULTS AND SHORT- TERM EXPCSURE TO CHI LDREN.
HUMAN PCOPULATI ON

* I NHALATI ON CF Al R EM SSI ONS FROM THE STRI PPI NG TOER,

* DERVAL CONTACT (SWMM NG W TH WATER | N COLE DRAI N

* CONSUMPTI ON OF FI SH FROM COLE DRAI N,

* DERVAL CONTACT WTH SO L AND SEDI MENTS;



* I NGESTION COF SO LS, SEDI MENTS, AND GROUND WATER
ANl VAL PCPULATI ON
* DRINK, SWM OR FEED FROM COLE DRAI N.

I NTAKE OF THE | NDI CATOR CHEM CALS WAS EVALUATED FOR THE HUMAN PCPULATI ONS | N THESE SCENARI OS UNDER WORST CASE
CONDI TIONS.  THE EXPCSURE PO NTS WERE ASSUMED TO BE I N THE AREA W TH THE HI GHEST CONCENTRATI ONS OF | NDI CATCR
CHEM CALS. THE MAJOR ASSUMPTIONS (E. G, BODY WEI GHT, FREQUENCY, AND DURATI ON) USED TO EVALUATE BOTH
CARCI NOGENI C AND NON- CARCI NOGENI C RI SKS FOR THE | DENTI FI ED EXPCSURE ROUTES ARE PRESENTED | N TABLE 4.

I'N ADDI TI ON, A QUALI TATI VE EVALUATI ON CF RELATI ONSHI P BETWEEN THE ON AND OFF PROPERTY SO LS AT THE CHEM
CENTRAL SI TE AND THE GROUND WATER BENEATH THEM WAS PERFORIVED.

TOXI G TY ASSESSMENT

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY USEPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSOCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WH CH ARE
EXPRESSED I N UNI TS OF (MF KG DAY) -1, ARE MJLTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, IN
MZ KG- DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER Rl SK ASSCClI ATED W TH EXPOCSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BCOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE Rl SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY  UNLI KELY. CANCER
POTENCY FACTORS ARE DERI VED FROM THE RESULTS OF HUMAN

EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI MAL BI QASSAYS TO WHI CH ANl VAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY
FACTORS HAVE BEEN APPLI ED.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELCPED BY USEPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEM CALS EXH BI TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WH CH ARE EXPRESSED IN UNI TS OF

MZ KG DAY, ARE ESTI MATES OF LI FETI ME DAILY EXPOSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS.

ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMVENTAL MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM
CONTAM NATED DRI NKI NG WATER) CAN BE COMPARED TO THE RFD (HAZARD | NDEX). RFDS ARE DERI VED FROM HUVAN

EPI DEM OLOd CAL STUDI ES OR ANI VAL STUDI ES TO WHI CH UNCERTAI NTY FACTORS HAVE BEEN APPLIED (E. G, TO ACCOUNT
FOR THE USE OF ANI VAL DATA TO PREDI CT EFFECTS ON HUMANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE
RFDS W LL NOT UNDERESTI MATE THE POTENTI AL FCR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

THE CANCER POTENCY FACTCORS (SLOPE FACTORS) AND THE REFERENCE DOSES USED TO EVALUATE THE POTENTI AL RI SKS AT
THE CHEM CENTRAL SI TE ARE PRESENTED I N TABLE 5. 1, 1-DI CHLORCETHYLENE, VINYL CHLORI DE, TRl CHLORCETHYLENE,
TETRACHLORCETHYLENE, 1, 2- DI CHLOROETHANE, BI S (2- ETHYLHEXYL) PHTHALATE, PCB, AND ARSENI C ARE POTENTI AL HUVAN
CARCI NOGENS.  THESE CHEM CALS, AND OTHER | NDI CATCR CHEM CALS ( TRANS- 1, 2- DI CHLORCETHYLENE, NAPHTHALENE,
PYRENE, TOLUENE, AND ZI NC), ALSO HAVE THE POTENTI AL FOR CAUSI NG ACUTE AND CHRONI C NONCARCI NOGENI C HEALTH
EFFECTS I N HUVANS.

Rl SK CHARACTERI ZATI ON
HUMAN HEALTH Rl SKS

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER POTENCY FACTOR
THESE R SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED I N SCI ENTI FI C NOTATION (E. G, 1 X (10-6) OR 1E-6).
AN EXCESS LI FETI ME CANCER RISK OF 1 X (10-6) | NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS A
ONE I N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A
70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE CONDI TI ONS | DENTI FI ED.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT | N A SI NGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION I N A
G VEN MEDI UM TO THE CONTAM NANTS' S REFERENCE DOSE). BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTHI N A MEDI UM
OR ACRCSS ALL MEDIA TO WH CH A G VEN POPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (HI') CAN BE



GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES WTH N A SI NGLE MEDI UM CR ACRCSS MEDI A NONCARCI NOGENI C RI SKS ARE CONSI DERED TO BE
UNACCEPTABLE | F THE HAZARD | NDEX IS GREATER THAN 1.0, THAT IS, IF THE | NTAKE OF A CHEM CAL EXCEEDS THE
ESTABLI SHED REFERENCE DOSE FOR THAT CHEM CAL.

AT THE CHEM CENTRAL SI TE, UNACCEPTABLE HUMAN HEALTH RI SKS HAVE BEEN CALCULATED FOR EXPCSURE TO THE

ON- PROPERTY SO LS AND GROUND WATER ( TABLE 6). AN UNACCEPTABLE CARCI NOGENI C AND NONCARCI NOGENI C RI SK FOR

CHI LDREN AND ADULTS UNDER WORST CASE CONDI TI ONS EXI STS FOR | NGESTI ON AND DERVAL CONTACT WTH SO LS ON THE
CHEM CENTRAL PRCPERTY. THE ESTI MATED CARCI NOGENI C RI SKS DUE TO LONG TERM DERVAL EXPOSURE AND | NGESTI ON CF
ON- PROPERTY SO LS BY ADULTS IS 1.0 X (10-3). THE ESTI MATED RI SK DUE TO LONG TERM EXPOSURE OF ADULTS TO
ON-PROPERTY SO LS 1S 2.5 X (10-4), WHEN ARSENI C | S REMOVED FROM CONSI DERATI ON.  THE NONCARCI NOGENI C HAZARD

I NDEX CALCULATED FOR DERVAL CONTACT AND | NGESTI ON OF ON- PROPERTY SO LS BY CH LDREN (SHORT TERV) UNDER WORST
CASE CONDITIONS IS 1.2, WH LE THE HAZARD | NDEX FOCR ADULTS (SHORT TERM IS 1.1. | T WAS ASSUMED THAT THE
EXPOSURE TO SA LS WAS THE SAME WHETHER THE GROUND WATER COLLECTI ON SYSTEM WAS | N CPERATI ON OR NOT. THEREFORE
THE RI SKS POSED BY THE SO L WOULD NOT CHANGE OVER TIME. THE SO L EXPOSURE RQUTE |I'S CURRENTLY NOT' COWMPLETE AS
THE ON- PROPERTY SO LS ARE COVERED W TH PAVEMENT OR LOOSE GRAVEL. TH' S EXPCSURE RQUTE WOULD BE COVPLETED
HOMNEVER, | F THE PAVEMENT OR GRAVEL IS DI STURBED.

THE | NGESTI ON OF GROUND WATER FROM THE SI TE AREA POSES UNACCEPTABLE CARCI NOGENI C AND NONCARCI NOGENI C RI SKS TO
CHI LDREN AND ADULTS UNDER WORST CASE CONDI TIONS.  THE ESTI MATED CARCI NOGENI C RI SKS TO ADULTS FROM EXPOSURE TO
GROUND WATER IS 9.1 X (10-2). VINYL CHLORIDE IS THE MAJOR CHEM CAL CONTRI BUTI NG TO THE CARCI NOGENI C RI SKS.
THE NONCARCI NOGENI C RI SK FOR CHI LDREN ( SHORT TERM | NGESTI NG GROUND WATER | S CALCULATED AT 40. THE

NONCARCI NOGENI C RI SKS FCR ADULTS | NGESTI NG GROUND WATER IS 20 FOR SHORT- TERM AND 18 FOR LONG TERM  THESE

RI SKS DO NOT TAKE | NTO ACCOUNT THE CURRENTLY OPERATI NG GROUND WATER COLLECTI ON TREATMENT SYSTEM THI' S
EXPOSURE RQUTE | S PRESENTLY NOT COWVPLETE, AS NO DRI NKI NG WATER WELLS CURRENTLY EXI ST I N THE AREA OF GROUND
WATER CONTAM NATI ON.  THE EXPOSURE RQUTE | S BASED ON THE POTENTI AL THAT A DRI NKI NG WATER WELL WOULD BE

I NSTALLED IN THE AREA OF GROUND WATER CONTAM NATI ON.

ENVI RONMENTAL Rl SKS

A SURVEY CF WLDLIFE IN THE SI TE AREA HAS NOT BEEN CONDUCTED. HOWEVER, | T IS PROBABLE THAT SPECI ES COMMONLY
FOUND | N URBAN AREAS | N SOUTHERN M CHI GAN CCCUR AT THE PROPERTY (SEE TABLE 3). THREATENED OR ENDANGERED
SPECI ES THAT MAY BE FCUND | N THE GRAND RAPI DS AREA | NCLUDE THE PEREGRI NE FALCON, COCPER S HAWK, RED
SHOULDERED HAWK, MARSH HAVK, OSPREY, BLACK RAT SNAKE, EASTERN BOX TURTLE, AND LEAST SHREW WLDLIFE IN THE
AREA CQULD POTENTI ALLY BE | MPACTED BY CHEM CALS AT THE SITE I F THE CURRENTLY OPERATI NG GROUND WATER

COLLECTI OV TREATMENT SYSTEM WERE TO FAIL OR BE SHUT OFF. TH S IS BASED ON PREDI CTED CONTAM NANT LQAD COF

I NDI CATOR CHEM CALS ENTERI NG THE DRAI N UNDER LOWN FLOW CONDI TI ONS. POTENTI AL RI SKS TO ANl VAL PCPULATI ONS FROM
CHEM CALS ENTERI NG THE DRAI N | NCLUDE Bl CACCUMULATI ON.

GROUND WATER IS A NATURAL RESOURCE THAT HAS BEEN | MPACTED BY CONTAM NANTS AT THE SITE. SO LS ON AND OFF THE
CHEM CENTRAL PRCPERTY PRESENT A RI SK TO THE ENVI RONVENT DUE TO THE POTENTI AL FCR M GRATI ON OF CONTAM NANTS

I NTO THE GROUND WATER.  CONTAM NATED SO LS ACT AS A CONTI NU NG SOQURCE TO GROUND WATER CONTAM NATI ON AS

PRECI PI TATI ON MOVI NG THROUGH THE SO LS CARRI ES THE CHEM CALS | NTO THE AQUI FER

ACTUAL CR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY | MPLEMENTI NG THE
RESPONSE ACTI ON SELECTED IN TH'S RECORD OF DECI SI ON (ROD), NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERMVENT TO HUVAN HEALTH, WELFARE, OR THE ENVI RONMENT.

#DA
DESCRI PTI ON OF ALTERNATI VES

BASED ON THE RESULTS OF THE RI AND BASELI NE R SK ASSESSMENT, A FS WAS CONDUCTED TO | DENTI FY AND EVALUATE

DI FFERENT ALTERNATI VES FOR PROTECTI NG HUMAN HEALTH AND THE ENVI RONMENT FROM UNACCEPTABLE RI SKS PCSED BY THE
CHEM CENTRAL SITE. THE REMEDI AL ACTI ON OBJECTI VES FOR THE SI TE ARE TO PREVENT CURRENT OR FUTURE EXPOSURE TO
BOTH CONTAM NATED SO L ON AND OFF THE CHEM CENTRAL PROPERTY; PREVENT EXPOSURE TO CONTAM NATED GRCUND WATER | N
THE SI TE AREA; PREVENT FURTHER M GRATI ON OF CONTAM NANTS IN SO L DOMAN | NTO GROUND WATER;, AND PREVENT

Dl SCHARCE OF CONTAM NATED GROUND WATER | NTO COLE DRAI N.



THE FS | DENTI FI ED SEVEN REMEDI AL ALTERNATI VES FOR SO L AND SEVEN REMEDI AL ALTERNATI VES FCR GROUND WATER. A
NO ACTI ON ALTERNATI VE WAS | NCLUDED AS PART OF THE ARRAY OF GROUND WATER ALTERNATI VES. THE NO ACTI ON
ALTERNATI VE ADDRESSES BOTH GROUND WATER AND SO L. THE ALTERNATI VES CONSI DERED | NVOLVE A VARI ETY CF

CONTAI NVENT, REMOVAL, AND TREATMENT TECHNCLOG ES, AND ARE DESCRI BED I N GREATER DETAIL I N THE FOLLOWN NG
SECTI ONS AND WTHI N THE FS.

GROUND WATER

ALTERNATI VE GMA - NO ACTI ON: DI SCONTI NUE CURRENT REMEDI AL ACTI ONS

THE NATI ONAL CONTI NGENCY PLAN (NCP) REQUI RES THAT THE NO ACTI ON ALTERNATI VE BE CONSI DERED AT EVERY SUPERFUND
SITE. UNDER TH S ALTERNATI VE, WTH THE EXCEPTI ON CF | NSTI TUTI ONAL CONTRCLS, SUCH AS DEED RESTRI CTI ONS, AND

GRCUND WATER MONI TORI NG NO REMEDI AL ACTI VI TI ES WOULD BE | MPLEMENTED. THE CURRENT GROUND WATER EXTRACTI ON
AND TREATMENT SYSTEM WOULD BE DI SCONTI NUED.

CAP| TAL COST $ 5,000
O & M (ANNUAL) $ 25, 000
PRESENT WORTH $ 410, 000

ALTERNATI VE GA B: CONTI NUE CURRENT REMEDI AL ACTI ONS

TH S ALTERNATI VE WOULD CONTI NUE THE CURRENT REMEDI AL ACTI VI TI ES REQUI RED UNDER THE EXI STI NG STATE COURT
ORDER. THESE REMEDI AL ACTI VI TI ES WOULD CONSI ST CF: (1) COLLECTI NG GROUND WATER VI A PURGE VEELLS AND AN

I NTERCEPTOR TRENCH, (2) TRANSPORTI NG THE COLLECTED, UNTREATED WATER THROUGH A FORCE MAIN TO A TREATMENT
SYSTEM (3) SKIMM NG OFF THE FLOATING O L LAYER IN AN O L- WATER SEPARATOR, (4) TREATING THE COLLECTED
GROUND WATER ON- PROPERTY VI A AN Al R STRI PPI NG MECHANI SM (5) TRANSPORTI NG THE TREATED GROUND WATER THROUGH A
FORCE MAIN TO THE DI SCHARGE PO NT, (6) DI SCHARG NG THE TREATED GROUND WATER TO THE CI TY OF WOM NG S WASTE
WATER TREATMENT PLANT, AND (7) TREATING AIR EM SSI ONS FROM THE Al R STRI PPI NG DEVI CE USI NG A VAPCR PHASE
CARBON ADSCRPTI ON SYSTEM  TREATMENT RESI DUALS GENERATED FROM THE Al R STRI PPER WOULD HAVE TO BE TREATED AS A
HAZARDOUS WASTE | F THEY FAIL THE TOXI CI TY CHARACTERI STI C LEACH NG PROCEDURE (TCLP). THI S ALTERNATI VE ALSO

I NCLUDES QUARTERLY MONI TORI NG OF GROUND WATER.

CAP| TAL COST $0
O & M (ANNUAL) $ 108, 000
PRESENT WORTH $ 1, 400, 000

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 10 YEARS
ALTERNATI VE GNM C. EXPAND CURRENT GROUND WATER CCLLECTI ON SYSTEM OFF- PROPERTY

TH' S ALTERNATI VE | N\VOLVES THE EXPANSI ON OF THE CURRENT GROUND WATER COLLECTI ON SYSTEM (AS DESCRI BED I N
ALTERNATI VE GV B) NORTH OF 28TH STREET TO CAPTURE GROUND WATER CURRENTLY NOT BElI NG CAPTURED EAST OF THE
TRENCH  THERE ARE TWD CPTI ONS FOR EXPANDI NG THE CURRENT SYSTEM

OPTION 1: THE CURRENT | NTERCEPTOR TRENCH WOULD BE EXTENDED FURTHER EAST OR NORTH TO CAPTURE GROUND WATER
CURRENTLY BYPASSI NG THE SYSTEM  THE | NTERCEPTOR TRENCH WOULD CONSI ST OF A 4-1 NCH POLYETHYLENE CCRRUGATED
PERFCRATED PI PE | MBEDDED | N PEA STONE GRAVEL. THI' S PASSI VE SYSTEM WOULD BE PLACED APPROXI MATELY 10 FEET
BELOW THE WATER TABLE. THE PI PE WOULD SLOPE SO THAT | NFI LTRATI NG GROUND WATER WOULD FLOW BY GRAVI TY TO THE
LI FT STATI ON WH CH THEN PUMPS THE COLLECTED GROUND WATER BACK TO THE Al R STRI PPER

OPTION 2: TWD PURCGE WELLS WOULD BE CONSTRUCTED EAST OF THE CURRENT | NTERCEPTCR TRENCH TO A DEPTH OF
APPROXI MATELY 10 FEET. THE GROUND WATER WOULD BE PUMPED FROM THE WELLS TO THE LI FT STATI ON AND THEN TO THE
Al R STRI PPER FOR TREATMENT.

FOR EI THER OPTI ON THE GROUND WATER CCOLLECTI ON RATE | S ESTI MATED AT 5 GALLONS PER M NUTE (GPM. TH' S ESTI MATE
I'S BASED ON THE CURRENT | NTERCEPTCR TRENCH S COLLECTI ON RATE AND THE GECLOG C CHARACTERI STICS OF THE
AQUI FER NORTH OF 28TH STREET. GROUND WATER COLLECTED BY EI THER OF THESE CPTI ONS WOULD BE TREATED AS QUTLI NED



I N ALTERNATI VE GN B, THE CURRENT GROUND WATER TREATMENT SYSTEM TREATMENT RESI DUALS GENERATED FROM THE Al R
STRI PPER WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE | F THEY FAIL THE TOXI G TY CHARACTER! STI C LEACH NG
PROCEDURE ( TCLP) .

OPTI ON 1:

CAPI TAL COsT $ 34, 000
O & M ( ANNUAL) $0
PRESENT WORTH $ 34, 000
OPTI ON 2:

CAPI TAL COsT $ 28, 000
O & M (ANNUAL) $ 2,900
PRESENT WORTH $ 66, 000

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 10 YEARS
ALTERNATI VE GV D: EXPAND CURRENT GRCUND WATER COLLECTI ON SYSTEM ON- PROPERTY

AS DESCRIBED I N THE RI REPORT, A SAND AND GRAVEL LENS IS LOCATED I N THE CLAY LAYER BENEATH THE SI TE. GROUND
WATER SAMPLES FROM THI' S LENS SHOMED CRGANI C CHEM CALS TO BE PRESENT. TH S | NDI CATES THAT CONTAM NATION | S
PRESENT AT GREATER DEPTHS IN TH S AREA THAN I N OTHER AREAS AT THE SITE. TH S SAND AND GRAVEL LENS | S LOCATED
NEAR THE NORTHWEST CORNER OF THE CHEM CENTRAL PROPERTY. TH S ALTERNATI VE | NCLUDES ADDI NG A PURGE WELL TO THE
CURRENT GROUND WATER CCOLLECTI ON SYSTEM TO ADDRESS THI S DEEP AREA OF CONTAM NATI ON. A 4-1 NCH WELL WOULD BE
PLACED TO A DEPTH OF APPROXI MATELY 45 FEET TO COLLECT GROUND WATER IN THE SAND AND GRAVEL LENS. GRCUND WATER
WOULD THEN BE PUVPED DI RECTLY TO THE Al R STRI PPER FOR TREATMENT. THE COLLECTI ON RATE OF GROUND WATER | S

ESTI MVATED AT 1 GPM  THE COLLECTED GROUND WATER WOULD BE TREATED AS CQUTLI NED | N ALTERNATI VE GA¥ B. TREATMENT
RESI DUALS GENERATED FROM THE Al R STRI PPER WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE | F THEY FAIL THE

TOXI CI TY CHARACTER!I STI C LEACHI NG PRCCEDURE ( TCLP).

CAPI TAL COST $ 18, 000
O & M (ANNUAL) $ 1,500
PRESENT WORTH $ 38,000

ESTI MVATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 10 YEARS
ALTERNATI VE GME: COLLECTI ON AND OFF- PRCPERTY DI SPCSAL OF FLOATABLE A LS

AS DESCRIBED IN THE Rl REPCRT, THERE IS A THIN FI LM OF FLOATI NG O L ACCUMULATI NG I N TWDO OF THE ACTI VE PURCE
VWELLS AT THE SITE. TH S ALTERNATI VE | NCLUDES THE REMOVAL OF TH'S AL BY MANUAL BAI LING THE COLLECTED AL
WOULD BE DI SPOSED COFF- SI TE | N ACCORDANCE W TH APPLI CABLE REGULATIONS. | F PCBS ARE PRESENT IN THE O L,

I NCI NERATION CF THE O LS MAY BE NECESSARY. | T IS BELI EVED 90 PERCENT OF THE FLOATABLE O LS CAN BE RECOVERED
FROM THE AQUI FER AND W LL BE DESTROYED. TH S ALTERNATI VE ASSUMES THAT THE PURGE WELLS W LL BE OPERATI NG
(ALTERNATI VE GV B), SINCE THE GROUND WATER FLOW CREATED BY THE PURGE WELLS CAUSES THE O LS TO ACCUMIULATE. A
CONSERVATI VE ESTI MATE OF THE AMOUNT OF O L TO BE COLLECTED IS TWD GALLONS ANNUALLY.

CAPI TAL COST $ 0
O & M (ANNUAL) $ 3,200
PRESENT WORTH $ 42,000

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE IS MET: 10 YEARS
ALTERNATI VE GMF: TREAT COLLECTED GROUND WATER BY ULTRA- VI CLET- OXI DATI ON

TH S ALTERNATI VE | NCLUDES TREATI NG COLLECTED GROUND WATER BY ULTRA- VI OLET OXI DATI ON | NSTEAD OF THE CURRENTLY
USED Al R STRI PPI NG METHCD. UV-OXI DATION | S A CHEM CAL OXI DATI ON PROCESS WHI CH USES OXI DI ZI NG AGENTS SUCH AS
QZONE ANDY OR HYDROGEN PEROXI DE ENHANCED BY ULTRAVI OLET LI GHT (UV) TO OXI DI ZE ORGANI C COVPOUNDS. IN TH' S
PROCESS, NMANY CRGANI C CONTAM NANTS ABSORB WV LI GHT AND UNDERGO A CHANGE | N THEI R CHEM CAL STRUCTURE COR BECOVE



MORE REACTI VE W TH THE OXI DATI ON AGENTS. COMVERCI AL TREATMENT SYSTEMS HAVE BEEN DEVELOPED I N WH CH THE

OXlI DATI ON AGENT IS I NJECTED | NTO THE GROUND WATER. THE GROUND WATER WOULD THEN PASS THROUGH A UV LI GHT CELL.
BOTH HYDROGEN PEROXI DE AND QZONE WERE ALSO CONS|I DERED AS OXI DANTS. THI S SYSTEM COULD BE CONSTRUCTED AND
OPERATED ON THE SI TE TO TREAT THE GROUND WATER CCOLLECTED BY THE CURRENT  GROUND WATER COLLECTI ON SYSTEM

CAPI TAL COST $ 670, 000
O & M ((ANNUAL) $ 232,000
PRESENT WORTH $ 3,700, 000

ESTI MVATED TI ME UNTI L CLEAN-UP OBJECTIVE IS MET: 10 YEARS
ALTERNATI VE GM G TREAT COLLECTED GRCUND WATER BY Bl OLOG CAL DEGRADATI ON

THI S ALTERNATI VE | NCLUDES TREATI NG COLLECTED GROUND WATER BY Bl OLOG CAL DEGRADATI ON | NSTEAD OF THE CURRENTLY
USED Al R STRI PPI NG METHOD. Bl OLOG CAL DEGRADATI ON | S A TREATMENT METHOD USED TO REMOVE A VAR ETY OF

Bl ODEGRADABLE ORGANI C COMPOUNDS FROM WATER.  ONE VERSI ON OF Bl OLOG CAL TREATMENT USED FOR GROUND WATER
CONTAI NI NG RELATI VELY LOW CONCENTRATI ONS OF DEGRADABLE ORGANI C CHEM CALS UTI LI ZES A SUBVERGED FI XED FI LM
REACTOR CONS| STING OF A TANK CONTAI NI NG PLASTI C MEDI A ON WH CH THE M CROORGANI SVB ATTACH AND GRON  THE
CONTAM NATED GROUND WATER |'S PASSED THROUGH THE REACTOR, AND THE ACCLI MATED M CROORGANI SMB TRANSFORM THE
CONTAM NANTS TO CARBON DI OXI DE AND WATER  OXYGEN AND NUTRI ENTS ARE SUPPLI ED TO THE REACTCR TO PROMOTE THE
GROMH OF M CROORGANI SMB. COWMMERCI AL FERTI LI ZERS COULD BE USED TO SUPPLY NI TROGEN AND PHOSPHOROUS TO MEET

Bl OLOG CAL NUTRI ENT REQUI REMENTS. TH'S SYSTEM COULD BE CONSTRUCTED AND OPERATED ON- S| TE TO TREAT THE GROUND
WATER COLLECTED BY THE CURRENT GROUND WATER COLLECTI ON SYSTEM TREATMENT RESI DUALS GENERATED FROM THI S
SYSTEM WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE | F THEY FAI L THE TOXI O TY CHARACTERI STI C LEACH NG
PROCEDURE ( TCLP) .

CAPI TAL COST $ 700, 000
O & M (ANNUAL) $ 123,000
PRESENT WORTH $ 2,200, 000

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 10 YEARS
SA L

ALTERNATIVE S A1 IN-SITU TREATMENT CF SO LS VIA SO L VAPCR EXTRACTION I N THI S ALTERNATI VE, A GRID OF VAPCR
EXTRACTI ON VELLS WOULD BE PLACED I N THE CONTAM NATED SO L AREAS. EACH WELL | S SCREENED | N THE UNSATURATED
SO L. THE WELLS ARE | NTERCONNECTED BY A SHALLOW NETWORK OF HORI ZONTAL PI PI NG THAT ENABLES CONNECTI ON TO A
VACUUM PUMP.  CONTAM NATED VAPCRS | N THE SO L SOURCE AREAS ARE CCOLLECTED AT THE VACUUM PUWP, TREATED IN A
VAPOR PHASE CARBON ADSORPTI ON SYSTEM AND THEN DI SCHARGED TO THE ATMOSPHERE. AN ASPHALT COVER ENCOVPASSI NG
APPROXI MATELY 2, 000 SQUARE YARDS WOULD BE PLACED OVER THE AREAS OF VAPOR EXTRACTI ON TO PREVENT

SHORT- Cl RCUI TI NG OF THE EXTRACTI ON SYSTEM

CAPI TAL COST $ 73, 000
O & M (ANNUAL) $ 38, 100
PRESENT WORTH $ 182, 400

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 3 YEARS
ALTERNATIVE S-B: I N-SITU TREATMENT OF SO LS VIA SO L VAPCR EXTRACTI ON AND SO L FLUSHI NG

IN TH S ALTERNATI VE VOLATI LE ORGANI C COMPQUNDS | N THE SO L WOULD FI RST BE REMOVED BY SO L VAPCR EXTRACTI ON.
AFTER COVPLETI ON OF THE SO L VAPCOR EXTRACTI ON ANY ORGANI C COVPQUNDS AND SEM - VOLATI LE COVPOUNDS REMAI NI NG | N
THE SO L WOULD BE REMEDI ATED BY SO L FLUSH NG  THE SYSTEM WOULD BE SI M LAR TO ALTERNATIVE S-A WTH TWD
EXCEPTI ONS: TWO OF THE VENTI NG WELLS WOULD BE CONSTRUCTED SO THEY COULD ALSO BE USED AS PURGE WELLS, AND AN

I NFI LTRATI ON BED WOULD BE CONSTRUCTED OVER THE SO L AREAS OF CONCERN. THE | NFI LTRATI ON BED WOULD CONSI ST OF
CORRUGATED PERFCRATED POLYETHYLENE (PE) PI PE | MBEDDED | N APPROXI MATELY 10 I NCHES OF SAND. THE SAND IS THEN
TOPPED WTH A SYNTHETI C COVER AND APPROXI MATELY 10 I NCHES OF COVPACTED FI LL. AN ASPHALT COVER NG WOULD COVER



THE COVPACTED FI LL.
CONTAM NATED SO L.

A FLUSH NG FLU D WOULD BE | NJECTED | NTO THE Pl PI NG AND ALLOAED TO | NFI LTRATE | NTO THE
THE FLU D WOULD CONSI ST OF 4 PERCENT Bl ODEGRADABLE SURFACTANT SCLUTI ON WTH THE REST OF

THE SOLUTION BEING G TY WATER  THE FLU D WOULD BE RECOVERED BY THE PURGE WELLS PUMPI NG AT APPROXI MATELY 10
GALLONS PER M NUTE TO ENSURE THAT ALL THE FLUSH NG FLU D | S RECOVERED. THE RECOVERED FLUSHI NG FLU D WOULD BE
PRETREATED ON- SI TE PRI OR TO DI SCHARGE TO WOM NG S WASTE WATER TREATMENT PLANT.

CAP| TAL COST
O & M (ANNUAL)

PRESENT WORTH

$ 240, 000
$ 33,900 (YEARS 1-3)
$ 40,500 (YEARS 4-7)
$450, 000

ESTI MATED TI ME UNTI L CLEAN-UP OBJECTIVE | S MET: 7 YEARS
ALTERNATIVE S-C. IN-SITU TREATMENT OF SO LS VIA SO L VAPCR EXTRACTI ON AND Bl ORECLANMATI ON

TH' S ALTERNATIVE IS SIM LAR TO S-B WTH RESPECT TO THE WELL SYSTEMS AND THE | NFI LTRATION BED. | N ADDI TION, A
NUTRI ENT TANK WOULD BE REQUI RED FOR PREPARATI ON AND STORAGE COF NUTRI ENT SOLUTION. THE SYSTEM DESCRI BED I N
ALTERNATI VE S- A WOULD BE OPERATED UNTIL THE LEVELS OF VOLATI LE CRGANI C COVPOUNDS IN THE SO LS DIM NI SH TO
CONCENTRATI ONS WHI CH ARE NO LONGER FEASI BLE TO WARRANT CONTI NUED VAPOR EXTRACTION.  THE SO L VAPOR EXTRACTI ON
SYSTEM WOULD THEN BE RESTRUCTURED TO | NJECT AND CAPTURE A NUTRI ENT SCLUTI ON WH CH STI MULATES THE GROMH CF
NATI VE M CROORGANI SM5.  THE M CROORGANI SM5 WOULD QUI CKLY ACCLI MATE TO THE CONSTI TUENTS PRESENT, AND W TH THE
ADDI TI ON OF THE ESSENTI AL NUTRI ENTS, WLL DEGRADE MANY CRGANI C COVPOUNDS. COMMVERCI AL GRADE FERTI LI ZER WOULD
BE USED TO SUPPLY THE N TROGEN AND PHOSPHORCQUS REQUI RED. HYDROGEN PEROXI DE COULD BE USED AS AN OXYGEN
SOURCE.

CAPI TAL COST
O & M ( ANNUAL)

$ 250, 000
$ 33,900 (YEARS 1-3)

$ 75,500 (YEARS 4-8)
PRESENT WORTH $ 620, 000
ESTI MATED TI ME UNTI L CLEAN-UP CBJECTIVE IS MET: 8 YEARS
ALTERNATI VE S-D. SO L CAPPI NG

A SO L CAP WOULD BE PLACED OVER THE COFF- PROPERTY AREAS WHERE SO LS ARE ACTI NG AS SOURCES FOR GROUND WATER
CONTAM NATI ON.  THE CAP WOULD CONSI ST OF 18 I NCHES OF LOW PERVEABI LI TY COVMPACTED SO L ALONG WTH 6 | NCHES OF
TOP SO L CAPABLE OF SUPPORTI NG PLANT LIFE. A CAP WOULD BE DESI GNED TO M NI M ZE THE AMOUNT COF PRECH PI TATI ON
THAT M GHT FURTHER WASH CONTAM NANTS FROM THE SO L | NTO THE GROUND WATER.  THE CAP WOULD COVER APPROXI MATELY
800 SQUARE FEET OF OFF-PROPERTY SO L. PER CDIC MONI TORI NG AND MAI NTENANCE WOULD BE REQUI RED FOR THE SO L

CAP.
CAP| TAL COST $ 3,800
O & M (ANNUAL) $ 3,100
PRESENT WORTH $ 54, 000

ESTI MATED TI ME TO CONSTRUCT A CAP: 3 MONTHS
ALTERNATI VE S-E: FENCI NG
A FENCE WOULD BE PLACED AROUND THE COFF- PROPERTY AREAS WHERE SO LS ACT AS A SOURCE FOR GROUND WATER

CONTAM NATI ON.  THI' S FENCE WOULD CONSI ST OF A 6- FOOT- H GH, GALVANI ZED STEEL, CHAI N-LI NK FENCE TOPPED W TH
BARBED W RE AND AN 8- FOOT- W DE GATE TO FAC LI TATE ACCESS CF SERVI CE VEH CLES.

CAPI TAL COST
O & M (ANNUAL)
PRESENT WORTH

$ 5,500
$ 1,600
$ 31, 000



ESTI MATED TI ME TO CONSTRUCT A FENCE: 3 MONTHS

ALTERNATIVE S-F: SO L CAPPI NG AND FENCI NG

TH S ALTERNATI VE COMBI NES BOTH ALTERNATIVE S-D AND S-E. FENCI NG ARCUND THE CAPPED AREA WOULD HELP NAI NTAI N
THE INTEGRITY OF THE CAP.

CAP| TAL COST $ 9,300
O & M (ANNUAL) $ 4,700
PRESENT WORTH $ 85, 000

ESTI MATED TI ME TO CONSTRUCT A CAP AND FENCE: 3 MONTHS
ALTERNATI VE S-G EXCAVATI ON OF ON-PRCPERTY SO LS AND DI SPCSAL OFF- SI TE

TWO AREAS ON- PROPERTY WOULD BE EXCAVATED AND SO LS DI SPOSED OF AT A LI CENSED OFF-SI TE DI SPOSAL FACI LI TY. THE
AREA ON THE WEST SI DE OF THE CHEM CENTRAL BU LDI NG WOULD BE EXCAVATED. TH S AREA ENCOWPASSES A 60- FOOT BY
275- FOOT AREA. THE AREA NORTH OF THE CHEM CENTRAL BUI LDI NG WOULD ALSO BE EXCAVATED. TH S AREA ENCOWPASSES A
60 FOOT BY 75 FOOT AREA. THE EXCAVATI ON WOULD EXTEND VERTI CALLY TO THE WATER TABLE ( APPROXI MATELY 8 FEET).
THE TOTAL VOLUME OF SO L TO BE REMOVED | S ESTI MATED AT 6, 200 CUBI C YARDS. THE RAI LROAD SPUR ON THE WEST SI DE
OF THE CHEM CENTRAL BUI LDI NG WOULD HAVE TO BE REMOVED AND REPLACED, AS WOULD THE FENCE ALONG THE WESTERN
PROPERTY BOUNDARY. METAL SHEETI NG WOULD BE REQUI RED ALONG THE MAIN LI NE OF THE RAI LROAD TRACKS AND THE

BU LDI NG TO PROTECT THEM FROM DAMAGE DURI NG THE EXCAVATI ON ACTI VI TI ES. THE COSTS LI STED BELOW ARE PRESENTED
FOR THE TWD TYPES OF DI SPCSAL FACI LI TIES WH CH COULD BE USED FOR THE EXCAVATED SO LS. |F ANALYSIS OF THE

SO L INDICATES IT I S A HAZARDOUS WASTE (FAI LS TCLP), THEN THE SO L  MJST BE TREATED AND DI SPOSED OF I N
ACCORDANCE W TH APPLI CABLE FEDERAL AND STATE REGULATI ONS AT AN USEPA APPROVED FACILITY. |IF THE SOL IS NOT A
HAZARDOUS WASTE ( PASSES TCLP), THEN I T MAY BE DISPCSED OF IN A M CH GAN TYPE || LANDFI LL.

CAPI TAL COST $ 560, 000 (TYPE |1 LANDFILL)

$ 13, 000, 000 ( HAZARDOUS WASTE FACI LI TY)
0&M $0 (TYPE |1 LANDFILL)

$0 ( HAZARDOUS WASTE FACI LI TY)
PRESENT WORTH  $ 560, 000 (TYPE 11 LANDFILL)

$ 13, 000, 000 ( HAZARDOUS WASTE LANDFI LL)

ESTI MVATED TI ME UNTI L CLEAN-UP OBJECTIVE IS MET: 1 YEAR

#SCAA
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES DEVELCOPED | N THE FS WERE EVALUATED USI NG THE FOLLONNG NINE CRITERIA.  THE
ADVANTAGES AND DI SADVANTAGES OF EACH ALTERNATI VE WERE THEN COMPARED TO | DENTI FY THE ALTERNATI VE PROVI DI NG THE
BEST BALANCE AMONG THESE NI NE CRI TERI A.

* OVERALL PROTECTI ON CF HUMAN HEALTH AND THE ENVI RONVENT
-- ADDRESSES WHETHER A REMEDY PROVI DES ADEQUATE PROTECTI ON
AND DESCRI BES HOW RI SKS POSED THROUGH EACH PATHWAY ARE
ELI M NATED, REDUCED, OR CONTROLLED THROUGH TREATMENT,
ENG NEERI NG CONTRCLS, OR | NSTI TUTI ONAL CONTRCLS.

* COWVPLI ANCE W TH ARARS -- ADDRESSES WHETHER A REMEDY W LL
MEET ALL OF THE APPLI CABLE, RELEVANT, CR APPRCPRI ATE
REQUI REMENTS ( ARARS) OF OTHER FEDERAL AND STATE
ENVI RONVENTAL LAWS ANDY OR JUSTI FI ES USE OF A WAl VER

* LONG TERM EFFECTI VENESS AND PERVANENCE -- ADDRESSES THE
EXPECTED RESI DUAL RI SK AND THE ABI LITY OF A REMEDY TO



MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT OVER TI ME, ONCE CLEAN- UP GOALS HAVE BEEN MET.

* REDUCTI ON CF CONTAM NANT TOXICI TY, MOBILITY, OR VOLUVE
THROUGH TREATMENT -- ADDRESSES THE ANTI CI PATED PERFORNVANCE
OF THE TREATMENT TECHNOLOG ES THE REMEDY MAY EMPLOY.

* SHORT- TERM EFFECTI VENESS -- ADDRESSES THE PERI CD OF TI ME
NEEDED TO ACH EVE PROTECTI ON AND ANY ADVERSE | MPACTS ON
HUVAN HEALTH AND THE ENVI RONMENT THAT MAY BE POSED DURI NG
THE CONSTRUCTI ON AND | MPLEMENTATI ON PERI OD.

* | MPLEMENTABI LI TY -- ADDRESSES THE TECHNI CAL AND
ADM NI STRATI VE FEASI BI LI TY OF A REMEDY, | NCLUDI NG THE
AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT
A PARTI CULAR OPTI ON.

* COST -- ADDRESSES THE ESTI MATED CAPI TAL AND OG&M COSTS, AS
VELL AS PRESENT- WORTH.

* STATE ACCEPTANCE -- ADDRESSES THE SUPPORT ACGENCY' S
COMMVENTS AND CONCERNS.

* COVMIUNI TY ACCEPTANCE -- ADDRESSES THE PUBLI C S COMMVENTS ON
AND CONCERNS ABOUT THE PROPCSED PLAN AND RI/ FS REPORT.

THE FI RST TWD CRI TERI A, OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT, AND COWPLI ANCE W TH ARARS,
ARE THRESHOLD REQUI REMENTS THAT MUST BE MET FCR AN ALTERNATI VE TO BE SELECTED. THE NEXT FIVE CRITERIA ARE
BALANCI NG CRI TERI A USED TO EVALUATE THE ADVANTAGES AND DI SADVANTAGES CF EACH ALTERNATI VE. THE FI NAL TWO
CRITERI A, STATE AND COMWWUNI TY ACCEPTANCE, ARE MODI FYI NG CRITERIA WH CH ARE USED IN A FI NAL EVALUATION OF
EACH ALTERNATI VE. THE COVPARATI VE ANALYSI S OF THE ALTERNATI VES FOR BOTH GROUND WATER AND SO L IS PRESENTED
BELOW

GROUND WATER
OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

I'N ANALYZI NG THE VARI QUS PCSSI BLE GROUND WATER REMEDI AL ALTERNATI VES DI SCUSSED ABOVE, USEPA LOCKED AT TWD
COVPONENTS | N CRDER TO DETERM NE WHETHER A PARTI CULAR REMEDI AL ALTERNATI VE | S FULLY PROTECTI VE OF HUVAN
HEALTH AND THE ENVI RONVENT: (1) WHETHER THE ALTERNATI VE WOULD CAPTURE THE PROPORTI ON OF THE PLUME OF

CONTAM NATI ON DEEMED NECESSARY TO FULLY PROTECT HUVAN HEALTH AND THE ENVI RONMENT, AND (2) WHETHER THE

PARTI CULAR TREATMENT TECHNOLOGY EMPLOYED BY THE REMEDY WOULD CLEAN UP THE GROUND WATER TO LEVELS DEEMED FULLY
PROTECTI VE BY EPA. SOVE OF THE REMEDI AL ALTERNATI VES, SUCH AS GWC AND GV D, WOULD USE THE CURRENT TREATMENT
TECHNOLOGY, BUT WOULD BE EXPANSI ONS OF THE CURRENT GROUND WATER COLLECTI ON SYSTEM  OTHERS, SUCH AS GWMF AND
GMG RELY ON ALTERNATE GROUND WATER TREATMENT TECHNCOLOG ES, BUT WOULD UTI LI ZE THE CURRENT  COLLECTI ON
SYSTEM | N CRDER TO BE CONSI DERED FULLY PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT, A REMEDI AL

ALTERNATI VE BOTH HAD TO ENSURE THE CAPTURE CF ALL GROUND WATER CONTAM NATED ABOVE CLEAN- UP LEVELS, AND BE
CAPABLE OF REMEDI ATI NG THE GROUND WATER TO USEPA' S CLEAN- UP STANDARDS.

I N THE SUPERFUND PROCESS, CLEAN-UP REMEDI ES ARE SELECTED THAT REDUCE THE THREAT FROM CARCI NOGENI C

CONTAM NANTS AT SI TES SUCH THAT THE EXCESS RI SK FROM ANY MEDI UM (1. E., SO L OR GROUND WATER) TO AN | NDI VI DUAL
EXPCSED OVER A LI FETI ME GENERALLY FALLS WTHI N A RI SK RANGE FROM (10-4) TO (10-6). USEPA' S PREFERENCE IS TO
SELECT REMEDI ES THAT ARE AT THE MORE PROTECTI VE END OF THE RI SK RANGE. THEREFCRE, WHEN DEVELOPING I TS

REMEDI ATI ON GOALS (CLEAN- UP LEVELS), USEPA DETERM NED THAT A RI SK CF (10-6) | S NECESSARY TO FULLY PROTECT
HUMAN HEALTH AND THE ENVI RONMVENT.

THE " NO- ACTI ON' ALTERNATI VE DCES NOT PROVI DE OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE



I T ALLOAS CONTI NUED M GRATI ON OF THE GRCUND WATER CONTAM NANT PLUME OF CONTAM NATION I N THE GROUND WATER AND
WOULD ALLOW CONTAM NATED GROUND WATER TO DI SCHARGE TO COLE DRAIN. ALTERNATIVE GWG WLL MOST LIKELY NOT

PROVI DE OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT BECAUSE Bl OLOG CAL DEGRADATI ON DCES NOT WORK
EFFECTI VELY ON CHLORI NATED ORGANI CS, WH CH ARE THE PRI NCl PAL GROUND WATER CONTAM NANTS AT CHEM CENTRAL.

THUS, ALTERNATI VE GV G WOULD NOT BE ABLE TO MEET REMEDI ATI ON GOALS. ALTERNATIVE GV G IS ALSO NOT' FULLY
PROTECTI VE BECAUSE I T RELI ES ON THE CURRENT GROUND WATER COLLECTI ON SYSTEM WHOSE DEFI Cl ENCI ES ARE ELABCRATED
IN TH S SECTION S DI SCUSSI ON OF ALTERNATIVE G¥B. GA#B WLL ONLY PARTI ALLY PROTECT HUMAN HEALTH AND THE

ENVI RONMVENT BECAUSE SOVE GROUND WATER CURRENTLY BYPASSES THE CURRENT GROUND WATER COLLECTI ON SYSTEM  AS
SUCH, THE POTENTI AL FCR CONTAM NATED GROUND WATER TO DI SCHARGE TO COLE DRAIN EXISTS. A DI SCHARCE TO CCOLE
DRAI N MAY CREATE A THREAT TO HUVANS AND SEVERAL ANl MAL POPULATI ONS THAT  COVE | NTO DI RECT CONTACT W TH THE
CONTAM NATED WATER.  ALTERNATI VES GV C AND GW D REQUI RE THAT ALTERNATI VE GAM B BE | MPLEMENTED. | NDI VI DUALLY,
ALTERNATI VES GMC, GV D AND GWE ARE NOT FULLY PROTECTI VE BECAUSE THEY ARE NOT COVPREHENSI VE REMEDIES. I T
I'S NECESSARY TO COVBI NE ALTERNATI VES GW¥ D AND GWE W TH ALTERNATI VE GV C BECAUSE ALTERNATI VE GWC ALONE W LL
NOT REMEDY THE CONTAM NATI ON FOUND | N THE DEEPER SAND LENS. ALTERNATIVE GV C ALONE, ALSO WLL NOT TREAT THE
FLOATING O LS FOQUND I N THE PURGE WELLS, WH CH ARE H GHLY CONTAM NATED W TH PCBS AND CRGANI C COVPOUNDS, WH CH
|'S ADDRESSED BY ALTERNATI VE GWE. THE COLLECTI ON OF APPROXI MATELY 90 PERCENT OF THE FLOATABLE A LS IN THE
PURCE WELLS USI NG ALTERNATI VE GV E IS SUFFI CI ENT TO ADDRESS TH S ASPECT OF GROUND WATER CONTAM NATI ON.
HOMNEVER, | MPLEMENTED TOGETHER, ALTERNATIVES GMC, GNMD AND GWE WOULD BE PROTECTI VE BECAUSE TOGETHER THEY
ADDRESS ALL SOURCES OF GROUND WATER CONTAM NATI ON.  ALTERNATI VE GV F | NTERCEPTS, CCLLECTS, AND TREATS A

PORTI ON OF THE CONTAM NATED GROUND WATER BEFORE | T CAN DI SCHARGE TO CCOLE DRAIN.  ALTERNATI VE GV F WOULD BE
ABLE TO MEET THE CLEAN- UP STANDARDS THAT USEPA HAS | DENTI FI ED, HOAMEVER, SINCE I T RELIES ON THE CURRENT GROUND
WATER CCOLLECTION SYSTEM | T IS ONLY PARTI ALLY PROTECTI VE, BASED UPON THE SAME REASONI NG AS THAT CONTAI NED I N
THE ABOVE DI SCUSSI ON FOR ALTERNATI VE GW B.

SI NCE THE NO- ACTI ON ALTERNATI VE AND GW G (Bl OLOG CAL DEGRADATI ON) DO NOT PROVI DE ADEQUATE PROTECTI ON OF HUVAN
HEALTH AND THE ENVI RONVENT, THEY ARE NOT AVAI LABLE FOR SELECTI ON AND WLL NOT BE DI SCUSSED THROQUGH THE
REVAI NDER CF TH' S ANALYSI S.

COVPLI ANCE W TH ARARS

THE MAJOR POTENTI AL GROUND WATER ARARS | NCLUDE THE REQUI REMENTS OF THE FEDERAL SAFE DRI NKI NG WATER ACT;
FEDERAL CLEAN WATER ACT; M CHI GAN 1929 PUBLI C ACT 245 PARTS 4 AND 9, AS AMENDED, 1976 PUBLI C ACT 399, AS
AVENDED; AND 1982 PUBLI C ACT 307, AS AMENDED. THE MDNR HAS | SSUED RULES TO | MPLEMENT ACT 307. THESE RULES
ESTABLI SH CRI TERI A FOR THREE ACCEPTABLE CLEAN- UP TYPES. UNDER THE RULES, A TYPE A CLEANUP CGENERALLY

ACHI EVES CLEANUP TO BACKGROUND CR NON- DETECTABLE LEVELS, A TYPE B GENERALLY ACH EVES RI SK- BASED CLEAN- UP
LEVELS (10-6), AND A TYPE C CLEANUP IS BASED ON A S| TE- SPECI FI C Rl SK ASSESSMENT THAT CONSI DERS SPECI FI C

CRI TERI A

USEPA HAS USED THE FRAMEWORK QUTLI NED IN THE NCP THAT W LL REDUCE THE CONCENTRATI ON OF HAZARDOUS SUBSTANCES
TO LEVELS PRESENTI NG A SITE RI SK OF NOT GREATER THAN (10-6) FCOR CARCI NOGENS AND HAZARD | NDEX CF 1 FOR
NONCARCI NOGENS.  THEREFORE, A RI SK LEVEL OF (10-6) HAS BEEN USED AS A PO NT OF DEPARTURE BY USEPA I N

SELECTI NG THE APPRCPRI ATE ARAR, OR CLEAN-UP STANDARD, FOR THE SITE. | N EXAM NI NG POTENTI AL STATE ARARS,
USEPA HAS DETERM NED THAT THE CLEAN- UP STANDARDS DEFI NED BY A M CHI GAN ACT 307 TYPE B CLEANUP ARE THCSE WH CH
ARE MOST COWPATI BLE W TH USEPA' S PREFERRED R SK LEVEL, AND WH CH ALSO ALLOW FOR OVERALL PROTECTI ON CF HUVAN
HEALTH AND THE ENVI RONMENT.

THE MAJOR ARAR FOR ALTERNATI VES GWB, GW¥C, GN#D AND GMWF IS M CH GAN ACT 307 TYPE B. ALTERNATI VES GN# C AND
GH¥D WLL COWLY WTH TH S ARAR  AS ALTERNATI VE GW¥ B AND GV F DO NOT CAPTURE APPROXI MATELY 10 PERCENT OF THE
GROUND WATER CONTAM NATI ON PLUME, THEY WLL NOTr MEET THE M CH GAN ACT 307 TYPE B.

ALTERNATI VE GV E MUST COWPLY W TH THE TOXI C SUBSTANCES CONTROL ACT (TSCA). COWPLI ANCE W TH THESE
REQUI REMENTS WOULD BE REQUIRED | F THE O L CONTAINS GI' 50 PPM OF PCBS. ALTERNATI VE GV E IS CAPABLE OF
COVPLYING WTH TH S ARAR

THE MAJOR Al R ARARS | NCLUDE THE REQUI REMENTS OF M CHI GAN S 1965 PUBLI C ACT 348, AS AMENDED, AND THE FEDERAL
CLEAN AIR ACT. ALL ALTERNATIVES WLL COWLY WTH BOTH OF THESE ARARS.



LONG- TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VES GMC, GV D AND GWE PROVIDE A H GH DEGREE OF LONG TERM EFFECTI VENESS AND PERVANENCE AT THE SI TE
BY COLLECTI NG AND TREATI NG THE CONTAM NATED GROUND WATER AND ASSURI NG THAT THE CONTAM NATED GROUND WATER DCES
NOT | MPACT COLE DRAIN. ALTERNATI VES G¥B AND GWF WOULD ONLY BE CAPABLE OF CAPTURI NG APPROXI MATELY 90
PERCENT OF THE PLUME AS CPPCSED TO THE VAST MAJORITY OF THE PLUME. ALTERNATIVE GW B LEAVES THE R SK COF
CONTAM NATED GROUND WATER DI SCHARG NG TO COLE DRAIN. THESE RI SKS COULD RESULT FROM A POTENTI AL DI RECT CONTACT
THREAT TO HUVANS AND SEVERAL ANl MAL POPULATI ONS. ALL ALTERNATI VES | NCLUDE | NSTI TUTI ONAL CONTROLS SUCH AS
DEED RESTRI CTI ONS, TO PREVENT THE USE OF GRCUND WATER I N THE SI TE AREA. GROUND WATER MONI TORI NG WOULD ALSO
BE | MPLEMENTED | N EACH ALTERNATI VE.

SHORT- TERM EFFECTI VENESS

THERE |'S AN | NCREASED RI SK COF EXPOCSURE TO WORKERS DURI NG CONSTRUCTI ON OF ALTERNATIVES GWC, GN# D, AND GV F
BUT THESE RI SKS CAN BE M NI M ZED BY FOLLOW NG PROPER SAFETY GUI DELI NES. ALTERNATI VE GME PRESENTS A Rl SK OF
DERVAL CONTACT W TH THE RECOVERED O L AND | NHALATI ON OF VOLATI LE ORGANI CS FROM THE O L BY WORKERS CCOLLECTI NG
THE QL. TH S RISK CAN ALSO BE M N M ZED BY FOLLON NG PRCPER SAFETY QU DELI NES AND WEARI NG  PROTECTI VE
CLOTHI NG RI SKS FROM | NCREASED Al R EM SSI ONS OF CRGANI C COMPOUNDS FROM ALTERNATI VE GMC ARE SIM LAR TO THCOSE
OF ALTERNATI VE GW B BUT ARE NOT EXPECTED TO EXCEED FEDERAL OR STATE AIR EM SSI ON GUI DELI NES. THUS THESE

I NCREASED Al R EM SSI ONS WOULD NOT' PRESENT UNACCEPTABLE RI SK LEVELS.

REDUCTI ON OF CONTAM NANT TOXI I TY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVE GWC, GWVD, GVWE, AND GWF ARE ALL ABLE TO SUFFI CI ENTLY REDUCE GROUND WATER CONTAM NATI ON THROUGH
TREATMENT. THE FLOATABLE O LS ARE REMOVED AND DESTROYED | N ALTERNATI VE GWE. ALTERNATIVES GAMB AND GV F DO
NOT CAPTURE THE ENTI RE PLUME. AS SUCH, THESE ALTERNATI VES ARE NOT FULLY SUCCESSFUL | N REDUCI NG THE TOXI CI TY,
MOBI LI TY AND VOLUVE OF CONTAM NANTS IN THE GROUND WATER

TECHNI CAL AND ADM NI STRATI VE DI FFI CULTY

ALTERNATI VES GWB, GN¥C, GN¥ D, AND GNWNE ARE ALL RELATIVELY SI MPLE TO CONSTRUCT AND CPERATE. THESE

ALTERNATI VES ARE RELI ANT ON THE CURRENTLY OPERATI NG COLLECTI OV TREATMENT SYSTEM THI S SYSTEM | S OPERATI NG TO
DESI GN SPECI FI CATI ONS, AND ALL Al R AND WATER DI SCHARGE PERM TS HAVE ALREADY BEEN OBTAI NED. THE TREATMENT
SYSTEM CURRENTLY MEETS OR EXCEEDS THE PERFORVANCE SPECI FI CATI ONS REQUI RED BY THE A TY OF WOM NG S WASTE
WATER TREATMENT PLANT FOR DI SCHARGE OF THE TREATED GROUND WATER FROM THE Al R STRI PPER  ALTERNATI VE GMF
WOULD BE THE MOST DI FFI CULT TO | MPLEMENT. A PI LOT STUDY OF THE UV- OXI DATI ON SYSTEM USI NG THE CONTAM NATED
GROUND WATER PRESENT ON THE SI TE WOULD BE REQUIRED. TH' S STUDY WOULD DETERM NE WHETHER THI' S TYPE OF SYSTEM
COULD BE USED ON A LARCE- SCALE AND LONG TERM BASI S.  ALTERNATI VE GV F ALSO REQUI RES A FOUR MONTH DELI VERY

TI ME FOR THE NECESSARY EQUI PMENT. | N ADDI TI ON, BEFORE ALTERNATI VE GN¥ F COULD BE | MPLEMENTED, THE CURRENT
GROUND WATER TREATMENT SYSTEM WOULD HAVE TO BE DECOWM SSI ONED.  ALTERNATI VE GV F MAY BE | NCONSI STENT W TH THE
OBLI GATI ONS CF THE STATE COURT JUDGEMENT. FOR ALL THESE REASONS, ALTERNATIVE GM#F | S CONSI DERED TO BE
TECHNI CALLY AND ADM NI STRATI VELY DI FFI CULT.



cosT

A COVPARI SON OF CAPI TAL, OPERATI ON AND MAI NTENANCE (O & M, AND PRESENT WORTH COSTS FOR | MPLEMENTI NG THE
VAR QUS GROUND WATER ALTERNATI VES AT THE SI TE ARE PRESENTED BELOW

PRESENT

ALTERNATI VE CAPI TAL O&M WORTH
NO- ACTI ON: $ 5,000 $ 25, 000 $ 410, 000
(I NSTI TUTI ONAL CONTRCOLS AND MONI TORI NG
GV B $0 $ 108, 000 $ 1, 400, 000
GN¥C CPTION 1 $ 34,000 $0 $ 34,000

CPTION 2 $ 28, 000 $ 2,900 $ 66, 000
GV D $ 18, 000 $ 1,500 $ 38, 000
GV E $0 $ 3,200 $ 42,000
GNMF $ 670, 00 $ 232,000 $ 3,700, 000
GV G $ 700, 000 $ 123,000 $ 2,200, 000

NOTES: PRESENT WORTH COSTS ASSUME A 5 PERCENT | NTEREST RATE. LISTED O & M COSTS ARE ANNUAL COSTS.

THE COSTS PRESENTED ARE COWPI LED FOR EACH | NDI VI DUAL ALTERNATI VE ONLY AND DO NOT | NCLUDE COSTS FOR ANY OTHER
ALTERNATI VE WH CH MJUST ALSO BE USED I N CONJUNCTI ON.  FOR | NSTANCE ALTERNATI VE GV E REQUI RES THAT THE PURGE

WELL SYSTEM BE OPERATI NG SUCH AS GW B, HOWNEVER, THE COSTS SHOM ARE ONLY FOR | MPLEMENTI NG GN¥ E, THEY DO NOT
I NCLUDE PURGE WELL OPERATI ON.

STATE ACCEPTANCE
THE RESPONSE OF MDNR HAS BEEN DI SCUSSED | N THE SECTI ON DESCRI Bl NG THE SELECTED REMEDY.
COVMUNI TY ACCEPTANCE

COVMMUNI TY ACCEPTANCE | S ASSESSED | N THE ATTACHED RESPONSI VENESS SUMVARY. THE RESPONSI VENESS SUMVARY PROVI DES:
1) A THORQUGH REVI EW OF THE PUBLI C COMMVENTS RECEI VED ON THE R/ FS AND PROPCSED PLAN, AND 2) USEPA S RESPONSES
TO THE COMMENTS RECEI VED.

Sa L
OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

I'N ANALYZI NG THE VAR QUS ALTERNATI VES FCR THEIR ABI LI TY TO MEET THE OVERALL PROTECTI VENESS CRI TERI ON, USEPA
LOCKED TO TWDO AREAS OF CONCERN: 1) THE DEGREE TO WHI CH THEY WOULD M NI M ZE OR ELI M NATE A DI RECT CONTACT
THREAT TO CONTAM NATED SO LS, AND 2) THE DEGREE TO WHI CH THEY WOULD PROTECT GROUND WATER FROM THE LEACH NG OF
SO L CONTAM NANTS.

THE NO- ACTI ON ALTERNATI VE FOR SO L REMEDI ATI ON WOULD NOT CONTROLEXPOSURE TO THE CONTAM NATED SO L AND WOULD
ALLOW FCR CONTI NUED M GRATI ON OF CONTAM NANTS FROM THE SO L | NTO GROUND WATER. THE NO ACTI ON ALTERNATI VE
WOULD THEREFORE NOT BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.  ALTERNATI VE S-E REDUCES THE CHANCES
OF DI RECT HUVAN CONTACT BUT DOES NOT AFFECT M GRATI ON OF CONTAM NANTS TO THE GROUND  WATER  THEREFCRE, I T
I'S NOTI' PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT BY | TSELF.  SINCE THE NO ACTI ON ALTERNATI VE AND
ALTERNATI VE S-E DO NOT PROVI DE ADEQUATE PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONMENT, THEY ARE NOT

AVAI LABLE FOR SELECTI ON AND WLL NOT BE DI SCUSSED THROUGHOUT THE RENVAI NDER OF THI' S ANALYSI S.



ALTERNATIVES S-A, S-B, AND S-C ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT BECAUSE THEY REDUCE THE
M GRATI ON CF CONTAM NANTS FROM THE SO L TO GROUND WATER.  THESE ALTERNATI VES ALSO I NCLUDE A SO L CAP IN THE
AREAS WHERE SO L VAPOR EXTRACTI ON TAKES PLACE. THE SO L CAP WLL REDUCE THE R SK OF DI RECT HUVAN CONTACT.
ALTERNATIVE S-D | S ALSO POTENTI ALLY PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.  ALTERNATI VE S-D WOULD
REDUCE DI RECT HUVAN CONTACT RI SKS AND WOULD REDUCE, BUT NOT PREVENT, THE POTENTI AL FOR THE M GRATI ON CF
CONTAM NANTS FROM SO LS | NTO GROUND WATER.  ALTERNATIVE S-F IS A COVBI NATI ON CF ALTERNATI VES S-D AND S-E
ALTERNATI VE S-F W LL PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT BY REDUCI NG DI RECT
CONTACT THREATS AND BY REDUCI NG, BUT NOT PREVENTI NG THE M GRATI ON OF CONTAM NANTS | NTO THE GROUND WATER
ALTERNATI VE S-G | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT BECAUSE | T REQUI RES THE REMOVAL OF
CONTAM NATED SO L WH CH WOULD ELI M NATE THE RI SK CF CONTAM NANT M GRATI ON TO GROUND WATER. THE RI SK OF HUVAN
EXPOSURE WOULD ALSO BE ELI M NATED.

COWPLI ANCE W TH ARARS

THE MAJOR SO L ARAR FOR THE CHEM CENTRAL SITE I S M CH GAN ACT 307. MDNR HAS | SSUED RULES TO | MPLEMENT ACT
307. THESE RULES ESTABLI SH CRI TERI A FOR THREE ACCEPTABLE CLEANUP TYPES. UNDER THE RULES, A TYPE A CLEANUP
GENERALLY ACHI EVES BACKGROUND OR NONDETECTABLE LEVELS. THE TYPE B CLEANUP ACH EVES LEVELS REQU RED: TO
PROTECT GRCUND WATER FROM THE M GRATI ON CF CONTAM NANTS FROM THE SO L | NTO THE GROUND WATER;, TO PROTECT

AGAI NST UNACCEPTABLE HUVAN HEALTH RI SKS DUE TO DI RECT CONTACT; AND, TO PROTECT SURFACE WATER QUALITY. A TYPE
C SO L CLEANUP IS BASED UPON A SI TE- SPECI FI C RI SK ASSESSMENT, THAT CONSI DERS SPECI FI C CRI TERIA. THE CLEAN- UP
STANDARDS FCR SO LS AT THE CHEM CENTRAL SI TE ARE CONSI STENT WTH M CH GAN ACT 307 REQUI REMENTS.

ALTERNATI VES S-A, S B, S-C AND S-G ARE CAPABLE OF COWLYING WTH A TYPE B M CH GAN ACT 307 CLEANUP.
ALTERNATIVES S-D AND S-F MAY NOT COWPLY WTH A TYPE C M CHI GAN ACT 307 CLEANUP, WHI CH IS THE LEAST STRI NGENT
TYPE OF CLEANUP CONTEMPLATED UNDER TH S STATUTE. THE STATE COF M CH GAN HAS | NDI CATED THAT ALTERNATI VES S-D
AND S-F AS PRESENTED IN THE FS WOULD NOT COVPLY W TH ACT 307, BASED UPON THE SPECI FI C CRI TERI A USED FOR
EVALUATI NG A TYPE C CLEANUP.

THE MAJOR Al R ARARS | NCLUDE M CH GAN S 1965 PUBLI C ACT 348, AS AMENDED, AND THE FEDERAL CLEAN AIR ACT. ALL
SO L ALTERNATI VES WLL COVPLY W TH THESE ARARS.

LONG TERM EFFECTI VENESS AND PERVANENCE

ALTERNATIVES S-A, SB, SCAND S G WLL ALL RESULT IN A LOVLONG TERM Rl SK ONCE THE TREATMENT OR SO L REMOVAL
I'S COWLETED. EACH MAY LEAVE SOME RESI DUAL SO L CONTAM NATI ON BUT AT LEVELS WH CH WOULD STILL BE

PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONMENT. ALTERNATI VE S-D WLL REDUCE THE CHANCE OF DI RECT HUMAN
CONTACT AS LONG AS THE CAP | S MAI NTAINED. SINCE THE CAP ONLY COVERS, AND NOT REMOVES, THE CONTAM NATION, | T
LEAVES A MODERATE LONG TERM RI SK TO HUVAN HEALTH AND THE ENVI RONMENT. ALTERNATI VE S-F POSES A MODERATE

LONG TERM RI SK SI NCE FENCI NG THE CAPPED SO L AREAS W LL REDUCE ACCESS AND THEREFCRE REQUI RES LESS MAI NTENANCE
OF THE CAP. THE EFFECTI VENESS OF ALTERNATIVES S-D AND S-F OVER THE LONG TERM CAN BE DI M NI SHED FROM FROST
HEAVE AND DESI CCATI ON.

SHORT- TERM EFFECTI VENESS

ALTERNATI VES S-A AND S-C MAY RESULT I N | NCREASED SHORT- TERM RI SKS TO THE COVWUNI TY FROM Al R EM SSI ONS.
HONEVER, A CARBON ADSORPTI ON SYSTEM CAN BE USED TO M NI M ZE THESE EM SSI ONS.  EXPCSURE THRCUGH DERVAL CONTACT
AND | NHALATI ON BY WORKERS | N AND ARCUND THE CONSTRUCTI ON AREA MAY OCCUR DURI NG THE | NSTALLATI ON OF THE VAPOR
EXTRACTI ON SYSTEM  PROPER PROTECTI VE CLOTH NG WLL M NM ZE THE R SK TO WORKERS | N THESE AREAS | NVOLVED

W TH THESE HAZARDS. ALTERNATI VE S-B MAY RESULT I N THE SAME SHORT TERM RI SKS AS ALTERNATIVE S-A. IN

ADDI TI ON, FLUSH NG FLU D COULD BE DI SCHARGED TO GROUND WATER | F PUMP FAI LURE OCCURS, OR | F AN | NADEQUATE
GRADI ENT IS PRODUCED | N THE PURGE WELLS. ALTERNATIVES S-D AND S-F MAY POSE A RI SK TO RESI DENTS AND WORKERS
BECAUSE DURI NG THE CONSTRUCTI ON OF A CAP VCOLATI LES OR PARTI CULATES CAN BE RELEASED FROM THE SO L.

ALTERNATI VE S-G COULD RESULT IN A RISK TO WORKERS | N THE AREA OF SO L REMOVAL AS WELL AS THE COMMUNI TY FROM
VAPORS RELEASED FROM THE SO LS DURI NG EXCAVATI ON, LQOADI NG TRANSPORTATI ON, AND DI SPCSAL.

REDUCTI ON OF TOXICI TY, MIBILITY, OR VOLUVE THROUGH TREATMENT



ALTERNATIVES S-A, S-B AND S-C TREAT THE CONTAM NATED SO LS THEREBY RESULTI NG I N A REDUCTI ON COF THE TOXI CI TY,
MOBI LI TY AND VOLUVE OF CONTAM NANTS. ANY RESI DUAL CONTAM NATI ON WOULD BE BELOW ACCEPTABLE R SK- BASED
LEVELS FOR THESE ALTERNATI VES. ALTERNATIVES S-D AND S-F DO NOT | NVOLVE A TREATMENT COVPONENT AND THEREFORE
DO NOT' REDUCE THE TOXICI TY, MOBILITY, OR VOLUVE OF THE CONTAM NATED SO L THROUGH TREATMENT. ALTERNATIVE S-G
REMOVES THE CONTAM NATED SO L FROM THE SI TE BUT DOES NOT REDUCE TOXI CI TY, MOBILITY, OR VOLUME OF THE

CONTAM NANTS | F TREATMENT |'S NOT' REQUI RED PRI OR TO DI SPCSAL AT THE OFF-SI TE FACI LI TY.

TECHNI CAL AND ADM NI STRATI VE DI FFI CULTY

ALTERNATIVES S A, S B, AND S-C WOULD ALL REQUI RE PI LOT STUDI ES TO MAXI M ZE THE EFFI Cl ENCY OF EACH SYSTEM
ALTERNATI VES S-B AND S-C WOULD ALSO REQUI RE THE REMOVAL OF A RAI LROAD LI NE RUNNI NG ONTO CHEM CENTRAL' S
PROPERTY. REMOVAL OF THI' S RAI LROAD LI NE WOULD | NTERRUPT THE COWPANY' S BUSI NESS FOR A SHORT PERI CD CF TI ME
ALTERNATI VES S-D AND S-F ARE STRAI GHTFORWARD AND REQUI RE LI TTLE TECHNI CAL EXPERTI SE.  HOAEVER, | MPLEMENTATI ON
OF THESE ALTERNATI VES MAY REQUI RE ZONI NG VARI ANCES. ALTERNATI VE S-G WOULD REQUI RE THE REMOVAL OF THE RAI LROAD
LI NE ON CHEM CENTRAL' S PROPERTY AND WOULD ALSO REQUI RE SHEET PI LI NG ALONG THE BU LDI NG AND THE MAIN RAIL

LINE. ADM NI STRATI VE DI FFI CULTI ES MAY BE ENCOUNTERED | N | DENTI FYI NG A LANDFI LL W LLI NG TO ACCEPT THE

CONTAM NATED SO L FOR DI SPOSAL UNDER ALTERNATI VE S- G

cosT

A COWPARI SON OF THE CAPI TAL, OPERATI ON AND MAI NTENANCE (O & M, AND PRESENT WORTH COSTS FOR | MPLEMENTI NG THE
VARI QUS SO L ALTERNATI VES AT THE SI TE | S PRESENTED BELOW

PRESENT
ALTERNATI VE CAPI TAL 0&M WORTH
S A $ 73, 000 $ 38,100 $ 182, 000
SB $ 240,000 (YR 1-3) $33, 900 $ 450, 000
(YR 4-7) $40, 500
sC $ 250,000 (YR 1-3) $33, 900 $ 620, 000
(YR 4-7) $75, 500
S D $ 3,800 $ 3,100 $ 54,000
SE $ 5,500 $ 1,600 $ 31,000
SF $ 9,300 $ 4,700 $ 85, 000
S G (TYPE Il LDFL) $ 560, 000 $0 $ 560, 000
(HAZ WASTE) $ 13, 000, 000 $0 $ 13, 000, 000

NOTES: PRESENT WORTH COSTS ASSUME A 5 PERCENT | NTEREST RATE.
LI STED O & M COSTS ARE ANNUAL AMOUNTS.

STATE ACCEPTANCE

THE RESPONSE OF MDNR HAS BEEN DI SCUSSED | N THE SECTI ON DESCRI BI NG THE SELECTED REMEDY.

COVMUNI TY ACCEPTANCE

COVMMUNI TY ACCEPTANCE | S ASSESSED | N THE ATTACHED RESPONSI VENESS SUMVARY. THE RESPONSI VENESS SUMVARY PROVI DES:
1) A THOROUGH REVI EW OF THE PUBLI C COMMENTS RECEI VED ON THE RI/FS AND PROPCSED PLAN, AND 2) USEPA'S AND
MDNR S RESPONSES TO THE COMMENTS RECEI VED.

#SR
THE SELECTED REMEDY



THE SELECTED REMEDY FOR GRCOUND WATER | S A COMBI NATI ON OF ALTERNATI VES EVALUATED FOR THE CHEM CENTRAL SI TE.
THESE | NCLUDE: ALTERNATI VES GW B, CONTI NUE CURRENT REMEDI AL ACTI ONS;, GMC, EXPANSI ON OF THE CURRENT GROUND
WATER CCLLECTI ON SYSTEM OFF- PROPERTY; GWN D, EXPANSI ON OF THE CURRENT SYSTEM ON- PROPERTY; AND GWE, CCOLLECTI ON
OF FLOATABLE A LS FROM THE PURGE WELLS. THE SELECTED REMEDY FOR SO L ON AND CFF THE CHEM CENTRAL PROPERTY | S
ALTERNATI VE S-A, SO L VAPCR EXTRACTI ON.

THE MAJOR COVPONENTS OF THE SELECTED REMEDY ARE | LLUSTRATED I N FI GURE 4 AND | NCLUDE:

* CONTI NUE OPERATI ON AND MAI NTENANCE OF THE CURRENT
GROUND WATER COLLECTI ON AND TREATMENT SYSTEM

* I NSTALL, OPERATE AND NMAI NTAI N AN EXPANSI ON CF THE CURRENT
OFF- PROPERTY GROUND WATER COLLECTI ON SYSTEM ElI THER BY
EXTENDI NG THE | NTERCEPTCR TRENCH OR | NSTALLI NG ADDI TI ONAL
PURCE WELLS.

* I NSTALL, OPERATE AND MAI NTAIN A PURCE WELL AT THE DEEP
LOCATI ON OF CONTAM NATED GROUND WATER I DENTIFIED IN THE RI.

* COLLECT O L IN THE PURGE VWELLS AND DI SPCSE OF THE A L AT
AN OFF-SI TE FACILITY I N ACCORDANCE W TH APPLI CABLE FEDERAL
AND STATE REGULATI ONS

* I NSTALL, COPERATE AND NMAI NTAIN A SO L VAPCR EXTRACTI ON
SYSTEM FOR SO LS ON- PRCPERTY AS VELL AS TWD OFF- PRCPERTY
LOCATI ONS JUST NORTH OF THE CHEM CENTRAL PRCPERTY.

* I NSTI TUTI ONAL CONTROLS SUCH AS DEED RESTRI CTI ONS TO
PROH BI T THE | NSTALLATI ON OF WATER WELLS I N THE SI TE AREA
AND ANY FUTURE DEVELOPMENT THAT M GHT DI STURB CONTAM NATED
SA LS, WLL BE SOUGHT.
* I MPLEMENT A GROUND WATER MONI TORI NG PROGRAM CAPABLE OF
DEMONSTRATI NG THE EFFECTI VENESS OF THE GRCUND WATER
CAPTURE SYSTEM
EXPANSI ON OF CURRENT GROUND WATER CCOLLECTI ON SYSTEM COFF- PROPERTY
TH S REMEDY | NVOLVES THE EXPANSI ON OF THE CURRENT GROUND WATER COLLECTI ON SYSTEM NORTH CF 28TH STREET TO
CAPTURE GROUND WATER CURRENTLY BYPASSI NG THE CCOLLECTI ON SYSTEM  THE CURRENT GROUND WATER COLLECTION  SYSTEM
I NCLUDES THE FOLLOW NG
* COLLECTI NG GROUND WATER VI A PURGE VELLS AND AN | NTERCEPTOR TRENCH,

* TRANSPORTI NG THE COLLECTED, UNTREATED GROUND WATER THROUGH
A FORCE MAIN TO A TREATMENT SYSTEM

* SKI MM NG OFF ANY FLQATI NG LAYER I N AN O L- WATER SEPARATCR,
* TREATI NG THE COLLECTED GROUND WATER ON-SI TE VIA Al R STRI PPI NG

* TRANSPORTI NG THE TREATED GROUND WATER THROUGH A FORCE MAIN
TO THE DI SCHARGE PO NT,

* DI SCHARG NG THE TREATED GROUND WATER TO THE A TY OF
WYOM NG POTW AND



* TREATI NG AIR EM SSI ONS FROM THE Al R STRI PPER USI NG A VAPCR
PHASE CARBON ADSORPTI ON SYSTEM

TO COLLECT THE PORTI ON OF THE GROUND WATER PLUME CURRENTLY BYPASSI NG THE | NTERCEPTOR TRENCH NORTH OF 28TH
STREET, ONE OF THE FOLLOAN NG OPTI ONS WLL NEED TO BE | MPLEMENTED.

CPTION 1

AN | NTERCEPTOR TRENCH WOULD BE CONSTRUCTED EAST OR NORTH OF THE LI FT STATION AS SHOMW IN FIGURE 4. THE

I NTERCEPTOR TRENCH WOULD CONSI ST OF A PERFCRATED PI PE | MBEDDED I N GRAVEL. TH S PASSI VE SYSTEM WOULD BE
PLACED BELOW THE WATER TABLE ( APPROXI MATELY 10 FEET) SO THAT GROUND WATER WLL | NFILTRATE INTO IT. THE Pl PE
WOULD SLCPE SO THAT THE | NFI LTRATI NG GROUND WATER WOULD FLOW BY GRAVI TY TO THE LI FT STATION.  ANY DEWATERI NG
REQUI RED DURI NG CONSTRUCTI ON WOULD BE DI SCHARGED TO THE LI FT STATI ON.

OPTION 2

TWO PURGE VEELLS WOULD BE CONSTRUCTED TO AN APPROXI MATE DEPTH OF TEN FEET. APPROXI MATE LOCATI ONS ARE SHOWN | N
FIGURE 4. THE GROUND WATER WOULD BE PUMPED FROM THE WVEELLS AND TRANSM SSI ON Pl PI NG WOULD CONVEY THE  WATER
TO THE LI FT STATI O\

FOR ElI THER OPTI ON THE GRCUND WATER COLLECTI ON RATE | S ESTI MATED AT 5 GPM TH' S ESTI MATE | S BASED ON THE
CURRENT UNDERDRAI N SYSTEM S COLLECTI ON RATE AND AQUI FER CHARACTERI STI CS.  THE COLLECTED GROUND WATER WLL BE
TRANSFERRED FROM THE LI FT STATI ON TO A TREATMENT SYSTEM THROUGH THE TRANSM SSI ON PI PI NG THE GROUND WATER
W LL BE TREATED AS QUTLI NED ABOVE | N THE DESCRI PTI ON OF THE CURRENT COLLECTI OV TREATMENT SYSTEM

A FINAL DECI SI ON ON THE OPTI ON TO BE | MPLEMENTED W LL BE MADE DURI NG THE REMEDI AL DESI GN PHASE BASED ON A
COVPARI SON OF THE EFFECTI VENESS OF THE TWD COPTI ONS.

EXPANSI ON CF GROUND WATER COLLECTI ON SYSTEM ON- PROPERTY

THE GROUND WATER CCLLECTI ON SYSTEM W LL BE EXPANDED ON THE CHEM CENTRAL PRCPERTY BY ADDI NG A PURCE WELL TO
CAPTURE ON- PROPERTY GROUND WATER | N THE SAND/ GRAVEL LENS AT SCH 2 NEAR THE NORTHWEST CORNER OF THE PROPERTY
(SEE FIGURE 4). A VELL WLL BE PLACED TO AN APPROXI MATE DEPTH CF 45 FEET. TRANSM SSION Pl PING WLL BE

I NSTALLED TO CONVEY THE GROUND WATER TO A TREATMENT SYSTEM

THE COLLECTI ON RATE OF GROUND WATER | S ESTI MATED AT 1 GPM  TH S ESTI MATE | S BASED ON THE HYDROGEOLOG CAL
CHARACTERI STI CS OF THE AQUI FER THE GROUND WATER W LL BE TREATED AS QUTLI NED I N THE DESCRI PTI ON OF THE
CURRENT COLLECTI OV TREATMENT SYSTEM UNDER " EXPANSI ON OF CURRENT GROUND WATER CCOLLECTI ON OFF- PROPERTY" .

COLLECTI ON AND OFF- SI TE DI SPOSAL OF FLOATABLE O LS

THE TH N FI LM OF FLOATABLE O LS PRESENT I N THE PURCGE WELLS WLL BE REMOVED BY MANUAL BAILING THE COLLECTED
OL WLL BE DI SPOSED CF OFF-SI TE | N ACCORDANCE W TH APPLI CABLE FEDERAL AND STATE REGULATIONS. A

CONSERVATI VE ESTI MATE CF THE AMOUNT OF O L COLLECTED | S 1 GALLON PER RECOVERY EVENT, W TH TWD EVENTS PER
YEAR. ALONG WTH THE A L, APPROXI MATELY 9 GALLONS OF WATER WLL ALSO BE COLLECTED.

I'N-SI TU TREATMENT OF SO LS VIA SO L VAPOR EXTRACTI ON

A SO L VAPOR EXTRACTI ON SYSTEM W LL BE | NSTALLED, OPERATED AND MAI NTAI NED FOR ON- PROPERTY AND OFF- PRCPERTY
SO LS | MPACTED BY CRGANI C CHEM CALS. VENTI NG WELLS W LL BE SPACED APPROXI MATELY 75 FEET APART. THE ACTUAL
NUMBER OF WELLS AND THE EXACT SPACI NG NEEDED TO EFFECTI VELY COVER THE AREA OF CONCERN WLL BE DETERM NED

DURI NG THE REMEDI AL DESI GN. BASED ON SO L CHARACTERI STI CS, A CONSERVATI VE ESTI MATE FOR THE YI ELD AT EACH WVELL
I'S APPROXI MATELY 20 CUBIC FEET OF AIR PER M NUTE (CFM. TH' S FLOW RATE WLL DETERM NE THE SI ZE OF THE BLONER
REQUI RED TO CREATE A VACUUM OF APPROXI MATELY 5 PSI. THE ESTI MATED EM SSI ON OF VOCS IN THE Al R STREAM
GENERATED DURING THI S CPERATION IS 0.4 LB/HR Al R CONTROLS CONSI STI NG OF A VAPCR PHASE CARBON ADSCORPTI ON
SYSTEM WLL BE REQU RED FOR TREATMENT OF AIR EM SSIONS.  THE EXTRACTED SO L VAPCR WLL BE  CONVEYED TO THE
Al R TREATMENT SYSTEM THROUGH BURI ED DUCTI NG A COVER CF



SU TABLE MATERI AL WLL BE PLACED OVER THE CURRENTLY EXPCSED AREAS TO BE VAPCR EXTRACTED.

THE SO L VAPOR EXTRACTI ON SYSTEM | S EXPECTED TO REDUCE THE CONTAM NANT LEVELS IN SO L TO BELOWTHE SO L
CLEANUP STANDARDS FCR THE SI TE. HOAEVER, SOME SEM - VOLATI LE COVPOUNDS MAY BE MCRE DI FFI CULT TO VAPOR EXTRACT.
I T 1S ESTI MATED THAT 80 PERCENT OF SEM - VOLATI LE COVWPCUNDS W LL BE REMOVED USI NG SO L VAPOR EXTRACTI ON. | F,
FOLLON NG A TREATABI LI TY STUDY OR THROUGH ADDI TI ONAL SO L TESTI NG DURI NG THE OPERATI ON OF THE SO L VAPCR
EXTRACTI ON SYSTEM | T IS DETERM NED THAT THE SYSTEM | S UNABLE TO REDUCE THE SEM - VOLATI LE COMPOUNDS TO BELOW
THE SO L CLEANUP STANDARDS, ADDI TI ONAL TREATMENT METHCDS | N CRDER TO REDUCE THE COVPOUNDS TO BELOW THE SO L
CLEANUP STANDARDS W LL BE EVALUATED AND | MPLEMENTED TO SUPPLEMENT THE VAPCR EXTRACTI ON SYSTEM THI S MAY

I NCLUDE SO L FLUSH NG OR Bl ORECLANMATI ON AS DESCRI BED UNDER ALTERNATI VES S-B AND S-C.

CLEANUP STANDARDS

I'N THE SUPERFUND PROCESS, CLEAN-UP REMEDI ES ARE SELECTED THAT REDUCE THE THREAT FROM CARCI NOGEN C

CONTAM NANTS AT SI TES SUCH THAT THE EXCESS RI SK FROM ANY MEDI UM (1. E., SO L OR GROUND WATER) TO AN | NDI VI DUAL
EXPCSED OVER A LI FETI ME GENERALLY FALLS WTHI N A RI SK RANGE FROM (10-4) TO (10-6). USEPA S PREFERENCE IS TO
SELECT REMEDI ES THAT ARE AT THE MORE PROTECTI VE END OF THE RI SK RANGE. THEREFCRE, WHEN DEVELOPI NG | TS

REMEDI ATI ON GOALS ( CLEAN- UP STANDARDS), USEPA DETERM NED THAT A RI SK OF (10-6) WAS NECESSARY | N ORDER TO BE
FULLY PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT.

THE CLEAN- UP STANDARDS FOR THE CHEM CENTRAL SI TE ARE LI STED IN TABLE 7A & 7B. THE CLEAN- UP STANDARDS FOR
GROUND WATER HAVE BEEN ESTABLI SHED AT THE (10-6) LEVEL FOR EACH CARCI NOGENI C CONTAM NANT AND AT THE HUVAN
LI FE CYCLE SAFE CONCENTRATI ON (HLSC) FOR EACH NONCARCI NOGENI C CONTAM NANT. THE CLEAN- UP STANDARDS FCOR SO L
HAVE BEEN ESTABLI SHED BASED ON DI RECT CONTACT AT THE (10-6) LEVEL FOR EACH CARCI NOGENI C CONTAM NANT AND AT
THE HLSC FOR EACH NONCARCI NOGENI C CONTAM NANT. I N ADDI TION, A SO L CLEAN-UP OBJECTI VE HAS BEEN ESTABLI SHED
TO PROTECT GROUND WATER FROM THE LEACH NG OF SO L CONTAM NANTS | NTO THE GROUND WATER. | N ORDER TO
DEMONSTRATE COVPLI ANCE WTH THI S OGBJECTI VE, THE CONTAM NANT LEVELS IN THE ON AND OFF- PROPERTY SO LS MUST BE
REDUCED TO LESS THAN TWENTY (20) TIMES THE GROUND WATER CLEAN- UP STANDARD FOR EACH CHEM CAL (SEE TABLE 7A &
7B), OR LEACH TESTS (TCLP) PERFORVED ON THE SO LS MJST PRCDUCE LEACHATE W TH CONTAM NANT LEVELS BELOW THE
GROUND WATER CLEAN- UP LEVELS, OR THE RESULTS OF OTHER TEST METHODS (OTHER THAN TCLP) THAT ACCURATELY SI MULATE
CONDI TI ONS AT THE SI TE MUST BE EMPLOYED TO DEMONSTRATE THAT CONTAM NANTS ARE NOT LEACH NG | NTO THE GROUND
WATER ABOVE THE GROUND WATER CLEAN- UP STANDARDS.

PO NTS CF COWPLI ANCE

COVPLI ANCE PO NTS TO BE MEASURED DURI NG THE COURSE OF GROUND WATER REMEDI ATI ON, TO DETERM NE THE PROGRESS
TOMRDS THE ATTAI NMENT OF GRCOUND WATER CLEAN- UP STANDARDS, | NCLUDE THE TREATMENT SYSTEM EFFLUENT AND

MONI TORI NG VELL ANALYSES. THE AREA OF ATTAI NMENT FOR GROUND WATER CONTAM NATI ON EXTENDS THROUGHOUT THE PLUME
I'N THE AQUI FER UNDERLYI NG THE CHEM CENTRAL SI TE.

THE COVPLI ANCE PO NTS FOR SO L REMEDI ATI ON | NCLUDE ALL SO LS ON THE CHEM CENTRAL PRCPERTY AND THE SO LS
| MVEDI ATELY NORTH OF THE CHEM CENTRAL PRCPERTY. THE AREA OF ATTAI NMENT FOR SO L CONTAM NATI ON EXTENDS
THROUGHOUT THE SO L COLUMN.

I MPLEMENTATI ON TI ME AND COSTS

THE SELECTED GROUND WATER REMEDY W LL TAKE APPROXI MATELY 10 YEARS BEFCORE CLEAN- UP OBJECTI VES ARE MET. THE
SO L REMEDY WLL TAKE AN ESTI MATED 3 YEARS BEFORE CLEAN- UP CBJECTI VES ARE MET.

THE CURRENT COST ESTI MATE FOR THE SELECTED REMEDY | S APPROXI MATELY $2, 099, 000 OR $2, 131, 000 ( REFLECTS PRESENT
WORTH COSTS) DEPENDI NG ON WHETHER AN EXTENSI ON TO THE | NTERCEPTOR TRENCH | S CONSTRUCTED CR TWD NEW

PURCE WELLS ARE ADDED TO THE CURRENT CCLLECTI ON AND TREATMENT SYSTEM FCR GROUND WATER A BREAK DOM OF THE
COSTS ASSOCI ATED W TH THE SELECTED REMEDY IS AS FOLLOWG:

CONTI NUED OPERATI ON OF CURRENT GROUND WATER COLLECTI ON SYSTEM

CAPI TAL COST $0



O & M (ANNUAL) $108, 000
PRESENT WORTH $1, 400, 000

EXPANSI ON COF CURRENT GROUND WATER CCOLLECTI ON SYSTEM OFF- PROPERTY

OPTION 1 (I NTERCEPTOR TRENCH)

CAP| TAL COST $34, 000
O & M (ANNUAL) $0
PRESENT WORTH $34, 000

OPTION 2 (PURCE VELLS)

CAPI TAL COST $28, 000
O & M (ANNUAL) $2, 900
PRESENT WORTH $66, 000

EXPANSI ON OF CURRENT GROUND WATER CCOLLECTI ON SYSTEM ON- PROPERTY

CAPI TAL COST $18, 000
O & M (ANNUAL) $1, 500
PRESENT WORTH $38, 000

SO L VAPCR EXTRACTI ON

CAP| TAL COST $72, 000
O & M (ANNUAL) $35, 500
PRESENT WORTH $175, 000

MONI TORI NG AND | NSTI TUTI ONAL CONTRCLS (30 YEARS)

CAP| TAL COST $5, 000

O & M (ANNUAL) $25, 000

PRESENT WORTH $410, 000
#SD

STATUTCORY DETERM NATI ONS

UNDER | TS LEGAL AUTHORI TI ES, USEPA' S PRI MARY RESPONSI BI LI TY AT SUPERFUND SI TES | S TO UNDERTAKE REMEDI AL

ACTI ONS THAT ACH EVE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. I N ADDI TI ON, SECTION 121 OF
CERCLA ESTABLI SHES SEVERAL OTHER STATUTORY REQUI REMENTS AND PREFERENCES. THESE SPECI FY THAT WHEN COWVPLETE,
THE SELECTED REMEDI AL ACTI ON MUST COVPLY W TH APPLI CABLE CR RELEVANT AND APPRCOPRI ATE ENVI RONVENTAL STANDARDS
ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMENTAL LAWS UNLESS A STATUTCRY WAI VER | S JUSTI FI ED. THE SELECTED
REMEDY MUST ALSO BE COST- EFFECTI VE AND UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMVENT TECHNCOLOG ES TO
THE MAXI MUM EXTENT PRACTI CABLE. FI NALLY, THE STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY
TREATMENT THAT PERVANENTLY AND S| GNI FI CANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY COF HAZARDOUS WASTES AS
THEI R PRI NCI PAL ELEMENT. THE FCOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTCORY

REQUI REMENTS.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONMENT THROUGH TREATMENT OF GROUND WATER AND SO LS

| MPACTED BY CRGANI C CHEM CALS AT THE CHEM CENTRAL PLANT. | NSTI TUTI ONAL CONTROLS W LL ALSO BE | MPLEMENTED TO
PROTECT HUVAN HEALTH AND THE ENVI RONMENT.

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT W LL BE ACH EVED BY CONTI NU NG CPERATI ON CF THE



CURRENT GROUND WATER COLLECTI ON AND TREATMENT SYSTEM EXPANDI NG THE CURRENT COLLECTI ON TREATMENT SYSTEM TO

I NTERCEPT AND RECOVER ALL OF THE GROUND WATER CONTAM NANT PLUME, | NCLUDI NG THE CONTAM NANTS PRESENT IN A
DEEPER SAND AND GRAVEL LENS FOR TREATMENT; AND | MPLEMENTI NG A SO L VAPCR EXTRACTI ON SYSTEM FOR SO LS ON  AND
OFF THE CHEM CENTRAL PROPERTY.

| MPLEMENTATI ON OF THE GRCUND WATER COVPONENT OF THE SELECTED REMEDY W LL REDUCE THE RI SKS | DENTI FI ED FOR THAT
MEDI A, ALL GROUND WATER CONTAM NATED ABOVE CLEAN-UP LEVELS W THI N THE CONTAM NANT PLUME W LL BE CAPTURED,
PREVENTI NG THE UNCONTROLLED DI SCHARGE CF CONTAM NANTS TO COLE DRAIN. | N ADDI TI ON, THE CONTAM NANTS PRESENT
I'N GROUND WATER WLL BE TREATED BY AN AIR STRIPPER.  AIR EM SSI ONS OFF THE Al R STRI PPER WLL ALSO BE
CONTROLLED.

SO L VAPOR EXTRACTI ON WLL TREAT SO L CONTAM NATI ON, THEREBY S| GNI FI CANTLY REDUCI NG THE M GRATI ON POTENTI AL
FOR CONTAM NANTS TO MOVE FROM SO L TO GROUND WATER AND BY REDUCI NG THE DI RECT CONTACT RI SKS AT THE SITE.
ALTHOUGH CONTAM NANTS ARE TRANSFERRED FROM SO L TO Al R THROUGH SO L VAPOR EXTRACTI ON, AR EM SSI ONS FROM THE
SO L VAPOR WLL BE CONTRCLLED VI A CARBON ADSCRPTI ON.

THE SELECTED REMEDY DCES NOT PCSE ANY SHORT- TERM THREATS THAT CANNOT BE READI LY CONTRCLLED, AND NO ADVERSE
CRCSS- MEDI A | MPACTS ARE EXPECTED FROM | TS | MPLEMENTATI O\

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

THE SELECTED REMEDY WLL COWLY WTH ALL APPLI CABLE OR RELEVANT AND APPRCPRI ATE CHEM CAL, ACTI ON, AND
LOCATI ON- SPECI FI C REQUI REMENTS ( ARARS).  THE ARARS FOR THE SELECTED REMEDY AT THE CHEM CENTRAL SI TE ARE
PRESENTED BELOW

ACTI ON- SPECI FI C ARARS:

ACTI ON- SPECI FI C ARARS ARE REQUI REMENTS THAT DEFI NE ACCEPTABLE TREATMENT AND DI SPOSAL PROCEDURES FCR HAZARDOUS
SUBSTANCES.

FEDERAL ARARS

* RESOURCE CONSERVATI ON AND RECOVERY ACT, SUBTI TLE C ( RCRA)
ADDRESSES THE PROPER HANDLI NG TREATMENT, STORAGE AND
DIl SPOSAL OF HAZARDOUS WASTES. THESE REQUI REMENTS MAY BE
ARARS FCR THE CHEM CENTRAL SI TE DUE TO THE FACT THAT THE
O L REMOVED FROM THE PURGE WELLS AND THE TREATMENT
RESI DUALS GENERATED FROM THE Al R STRI PPER AND SO L VAPCR
EXTRACTI ON SYSTEM MAY BE RCRA CHARACTERI STI C WASTES.

40 CFR 262: REGULATI ONS FOR HAZARDOUS WASTE GENERATCRS.
THIS IS AN ARAR | F SITE MATERI ALS (I.E., TREATMENT

RESI DUALS, O LS) ARE SH PPED OFF-SI TE TO FOR TREATMENT,
STORAGE OR DI SPOSAL.

40 CFR 263: DEPARTMENT OF TRANSPORTATI ON (DOT) HAZARDQOUS
MATERI ALS TRANSPORTATI ON ACT, 42 USC 1801. TH S IS AN ARAR
FOR ANY SHI PMENT OF HAZARDOUS NATERI ALS.

40 CFR 264, SUBPART D CONTI NGENCY PLAN AND EMERGENCY
PROCEDURES. TECHN CAL REQUI REMENTS ARE ARARS FOR THE
ON-SI TE TREATMENT OF SO LS TO M NI M ZE HAZARDS TO HUVAN
HEALTH AND ENVI RONIVENT

40 CFR 264, SUBPART E: MANI FEST SYSTEM RECORDKEEPI NG AND
REPORTI NG TH S REGULATI ON REQUI RES WRI TTEN RECORDS CF
WASTE MANAGEMENT CPERATIONS. THIS IS AN ARAR | F HAZARDQUS



STATE ARARS

WASTES ARE SH PPED TO A RCRA FACI LI TY.

40 CFR 268, LAND BAN RESTRI CTI ONS. DI SPCSAL OF TREATMENT
RESI DUALS AND CONTAM NATED O L MJUST BE | N ACCORDANCE W TH
THE RCRA LAND DI SPCSAL REGULATI ONS.

OCCUPATI ONAL SAFETY AND HEALTH ACT (OSHA) REGULATI ONS
UNDER 40 CFR 300 (300.38). TH S IS AN APPLI CABLE
REGULATI ON WH CH ESTABLI SHES SAFETY AND HEALTH STANDARDS
FOR PROTECTI NG EMPLOYEES FROM UNSAFE WCRK CONDI Tl ONS.

TOXI C SUBSTANCE CONTRCL ACT (TSCA), 15 USC 2601. TH' S
REGULATI ON REQUI RES TESTI NG AND USE RESTRI CTI ONS FOR PCBS.

40 CFR 761 (761.60): PCB STORAGE AND DI SPCSAL. IS AN ARAR
I F PCB CONCENTRATI ONS ARE OVER 50 PPM I N ANY MEDI A

USEPA PRETREATMENT STANDARDS; 40 CFR 403.5; POTW S NPDES
PERMT. TH'S ARAR PRCHI BI TS DI SCHARGE TO A POTW OF
PCLLUTANTS THAT " PASS- THROUGH' (EXIT THE POTWI N

QUANTI TI ES OR CONCENTRATI ONS THAT VI OLATE THE POTW S NPDES
PERM T) OR CAUSE "| NTERFERENCE" (I NHI BI TS OR DI SRUPTS THE
POTW | TS TREATMENT PROCESSES OR OPERATIONS, OR I TS SLUDGE
PROCESSES, USE OR DI SPCSAL, THEREBY CAUSI NG A VI OLATI ON OF
THE PERM T). UNDER THESE REGULATI ONS, CERTAI N POTW\,
SPECI FI ED I N SECTI ON 403.8, ARE ALSO REQUI RED TO DEVELCP
PRETREATMENT STANDARDS FOR SPECI FI ED USERS WHERE
PCOLLUTANTS DI SCHARGED TO THE PUBLI C SYSTEM COULD CAUSE

I NTERFERENCE COR PASS- THROUGH  THE REGULATI ONS ALSO

PRCHI BI T | NTRCDUCTI ON | NTO A POTW OF: (1) POLLUTANTS WH CH
CREATE A FI RE OR EXPLCSI ON HAZARD, (2) POLLUTANTS WH CH

W LL CAUSE CORRCSI VE STRUCTURAL DAMAGE, (3) SOLID OR

VI SCOUS POLLUTANTS THAT W LL OBSTRUCT FLON (4) POLLUTANTS
DI SCHARGED AT A FLOW RATE ANDY OR CONCENTRATI ON THAT W LL
CAUSE | NTERFERENCE, AND (5) HEAT THAT WLL INHBIT

Bl OLOG CAL ACTIVITY.

FEDERAL CLEAN Al R ACT, 42 USC 1857, 40 USC 52, R52.21:
USEPA REGULATI ONS ON APPROVAL AND PROMULGATI ON OF
| MPLEMENTATI ON PLANS ( PREVENTI ON OF SI GNI FI CANT

DETERI ORATION OF AIR QUALITY). THESE PROVI SI ONS | MPCSE
VARl QUS REQUI REMENTS (E. G, USE OF BEST AVAI LABLE CONTRCL
TECHNCOLOGY) ON ANY NEW MAJOR SQURCE OF A FEDERALLY
REGULATED Al R POLLUTANT I N AN AREA WH CH HAS BEEN

DESI GNATED ATTAI NMENT OR UNCLASSI FI ABLE FOR THAT
POLLUTANT. A "MAJOR STATI ONARY SCQURCE" |'S A SOURCE LI STED
IN 40 CFR 52.21 VHHCH EM TS, OR HAS THE POTENTI AL TO EM T,
100 TONS PER YEAR OF A FEDERALLY REGULATED Al R POLLUTANT
OR ANY NON-LI STED SQURCE THAT EM TS, OR HAS THE POTENTI AL
TOEMT, 250 TONS PER YEAR OF A FEDERALLY REGULATED Al R
POLLUTANT. TH S REQUI REMENT | S RELEVANT AND APPROPRI ATE

I F ANY TREATMENT SYSTEM USED DURI NG REMEDI ATI ON WOULD
CONSTI TUTE A MAJOR STATI ONARY SOURCE OF ANY FEDERALLY
REGULATED Al R PCLLUTANT.



M CH GAN ENVI RONVENTAL RESPONSE ACT 307. NMDNR HAS | SSUED
RULES TO | MPLEMENT ACT 307. THESE RULES ESTABLI SH

CRI TERI A FOR THREE ACCEPTABLE CLEAN-UP TYPES. UNDER THE
RULES, A TYPE A CLEANUP GENERALLY ACHI EVES CLEANUP TO
BACKGROUND OR NON- DETECTABLE LEVELS, A TYPE B CGENERALLY
ACHI EVES Rl SK- BASED CLEAN- UP LEVELS (10-6), AND A TYPE C
CLEANUP |'S BASED ON A SI TE- SPECI FI C Rl SK ASSESSMENT THAT
CONSI DERS SPECI FIC CRITERIA.  ACT 307 MAY BE AN APPLI CABLE
REQUI REMENT; HOWEVER, EVEN IF I T IS NOT, USEPA HAS

DETERM NED THAT IT IS A RELEVANT AND APPROPRI ATE

REQUI REMENT. THE CLEAN- UP STANDARDS SELECTED FOR SO L AND
GROUND WATER AT THE CHEM CENTRAL SI TE ARE CONSI STENT W TH
A TYPE B CLEANUP.

M CH GAN WATER RESOURCES COWM SSI ON ACT PUBLI C ACT 245,
PART 4. TH S IS A RELEVANT AND APPRCPRI ATE REQUI REMENT
THAT PROVI DES GENERAL PRCHI BI TI ON OF CONCENTRATI ONS I'N
SURFACE WATER FOR SUBSTANCES WHI CH | MPART UNPALATABLE
FLAVOR TO FOCD, FI SH, OR OTHERW SE | NTERFERE W TH THE
REASONABLE USE OF THE SURFACE WATER IN THE STATE.

PART 4, RULE 57; ACUTE TOXICI TY: PROVI DES THAT SURFACE
WATER MUST NOT BE ACUTELY TOXI C TO AQUATI C LI FE (EXCEPT IN
SVALL ZONES TO I NI TI AL DI LUTI ON AT DI SCHARGE PQA NTS).

PART 4, RULE 57; CHRONIC TOXI CI TY: PROVI DES THAT SURFACE
WATER W TH DESI GNATED AQUATI C LI FE USES SHALL NOT BE
CHRONI CALLY TOXI C TO AQUATI C LI FE (EXCEPT IN M XI NG ZONES
AND BELOW CRI TI CAL LOW FLOW CONDI TI ONS) .

PART 4, RULE 57; CGENERAL TOXI G TY: PROVI DES THAT SURFACE
WATERS MUST NOT BE TOXIC CR INJURI QUS TO MAN CR TO
TERRESTRI AL OR AQUATI C LI FE.

PART 4, RULE 57; HUMAN TOXI CI TY: PROVI DES THAT SURFACE
WATER MUST BE MAI NTAI NED TO PRECLUDE ADVERSE TOXI C EFFECTS
ON HUVAN HEALTH RESULTI NG FROM CONTACT RECREATI ON,
CONSUMPTI ON CF AQUATI C ORGANI SM5, OR CONSUMPTI ON COF

DRI NKI NG WATER AFTER REASONABLE TREATMENT.

PART 4, RULE 57; TOXICITY CRI TERI A: PROVI DES THAT
CONCENTRATI ONS OF TOXI C MATERI ALS FOR WHI CH NO NUMERI CAL
CRI TERI A HAVE BEEN SPECI FI ED MUST NOT EXCEED VALUES WH CH
ARE CHRONI CALLY TOXI C TO REPRESENTATI VE, SENSI Tl VE AQUATI C
ORGANI SM5, AS DETERM NED FROM APPROPRI ATE CHRONI C TOXI A TY
DATA CR CALCULATED AS 0.1 OF THE MEDI AN LETHAL

CONCENTRATI ONS (LC50) FOR NON- PERSI STENT TOXI CS.

PART 4, RULE 57; NUMERI CAL CRI TERIA FCR TOXI CS: PROVI DES
FOR NUMERI CAL CRI TERI A FOR CERTAI N TOXI C MATERI ALS
I NCLUDI NG SOVE S| TE | NDI CATOR CHEM CALS.

PART 4, RULE 98; ANTI DEGRADATI ON: REQUI RES MAI NTENANCE AND
PROTECTI ON CF EXI STI NG WATERS WHEN WATER QUALI TY | S BETTER
THAN WATER QUALI TY STANDARDS, ESPECI ALLY WHEN DI SCHARG NG
WASTEWATER. I N ADDI TION, TH S RULE WOULD ADDRESS GROUND
WATER DI SCHARGES TO SURFACE WATER BCDI ES.



PART 9, RULE 234; WASTEWATER REPCRTING TH S IS AN

APPLI CABLE REGULATI ON WHI CH PROVI DES REPORTI NG

REQUI REMENTS FCOR DI SCHARGES OF WASTEWATER TO THE WATERS OF
THE STATE OR FOR DI SCHARGES TO A SEVER SYSTEM AN ARAR
BECAUSE TREATED CGROUND WATER IS DI SCHARGED TO A POTW

M CH GAN Al R POLLUTI ON CONTROL (MAPC) ACT; M CH GAN PUBLIC
ACT 348. PART 3, R336.1301 AND 336.1331: PARTI CULATES.

TH S 1S AN APPLI CABLE REGULATI ON FOR THE Al R STRI PPER AND
SO L TREATMENT UNIT.

PART 3, R336.1371 TO 1373: FUG TIVE DUST. TH S IS AN ARAR
FOR LQADI NG AND UNLQADI NG OF BULK MATERI ALS THAT ACT AS A
SOURCE OF FUGQ TI VE DUST. TRUCKS WTH LESS THAN A 2- TON
CAPACI TY THAT ARE USED FOR TRANSPCORTI NG CF BULK NMATERI ALS
ARE EXEMPT. TRUCKS LARGER THAN 2- TON CAPACI TY MJUST ABI DE
BY RULE 372 PROVI SI ONS WHEN TRANSPORTI NG

PART 7, R336.1702: NEW SOURCES COF VOC EM SSI ONS.  ANY
PERSON RESPONS| BLE FOR ANY NEW SOURCE CF VOC EM SSI ONS
SHALL NOT CAUSE OR ALLOW THE EM SSI ON OF VOC EM SSI ONS
FROM THE NEW SCURCE TO EXCEED THE LOAEST MAXI MUM ALLOMBLE
EM SSI ON RATE OF THE FOLLON NG (1) THE MAXI MUM ALLOMBLE
EM SSI ON RATE LI STED BY THE COVW SSION ON | TS O/

I NI TI ATI VE CR BASED UPON THE APPLI CATI ON OF THE BEST

AVAI LABLE CONTROL TECHNCOLOGY. (2) THE MAXI MUM ALLONBLE
EM SSI ON RATE SPECI FI ED BY A NEW SOURCE PERFORVANCE
STANDARDS PROMULGATED BY THE USEPA UNDER AUTHORI TY ENACTED
BY TITLE 1, PART A, SECTION Il OF THE CLEAN Al R ACT, AS
AMENDED, 42 USC 7413. (3) THE MAXI MUM ALLOMBLE EM SSI ON
RATE SPECI FIED BY A PERM T TO I NSTALL OR A PERM T TO
OPERATE. THE REQUI REMENTS MAY BE AN ARAR | F REMEDI ATI ON
OPERATI ONS CAUSE EM SSI ONS OF VOCS THAT EXCEED 50

TONS/ YEAR, 1000 POUNDY DAY AND 100 PQUNDS PER HOUR.

PART 9, R336.1901: EM SSI ONS LI M TATI ONS AND PRCH BI TI ONS.
TH S ARAR REGULATES THE DI SCHARGE OF Al R CONTAM NANTS FRCM
ANY SCURCE | N SUCH CONCENTRATI ON AND DURATI ON AS MAY BE
INJURI QUS TO CR ADVERSELY AFFECT HUVAN HEALTH OR WELFARE,
ANI MAL LI FE, VEGETATI ON, OR PROPERTY, OR AS TO | NTERFERE
W TH THE NORVAL USE AND ENJOYMENT OF ANI MAL LI FE,

VECGETATI ON, OR PROPERTY.

PART 10, R336.2001: | NTERM TTENT TESTI NG AND SAMPLI NG
THS IS AN ARAR FOR SOURCES CF EM SSIONS ON-SITE.  TH S
REGULATI ON MAY REQUI RE THE OMNER OR OPERATOR OF ANY SCURCE
OF Al R CONTAM NANT TO CONDUCT ACCEPTABLE PERFORMANCE
TESTS, | N ACCORDANCE W TH RULE 1003.

M CH GAN HAZARDOUS WASTE NMANAGEMENT ACT, PA 64. TH' S
REGULATI ON | S SUBSTANTI ALLY SI M LAR TO USEPA' S RCRA
SUBTI TLE C REQUI REMENTS, AND MAY APPLY TO THE PRCPER
HANDLI NG TREATMENT, STORAGE ANDY OR DI SPCSAL |F THE AL
REMOVED FROM THE PURGE WELLS AND ANY TREATMENT RESI DUALS
GENERATED AT THE CHEM CENTRAL SI TE ARE CHARACTERI STIC
WASTES UNDER THE M CHI GAN REGULATI ONS | MPLEMENTI NG THE
RCRA PROGRAM | N THAT STATE.



FEDERAL ARARS

M CH GAN HAZARDOUS WASTE NMANAGEMENT RULES, PART 3:
GENERATORS OF HAZARDQUS WASTES. THESE REQUI REMENTS ARE
SUBSTANTI ALLY SI M LAR TO FEDERAL ARAR 40 CFR 262.

M CH GAN HAZARDQUS WASTE RULES, PART 4: TRANSPORTERS CF
HAZARDOUS WASTE. THESE REQUI REMENTS ARE SUBSTANTI ALLY
SI M LAR TO FEDERAL ARAR 40 CFR 263 (DOT) .

M CH GAN HAZARDOUS WASTE RULES, PART 6: CONTI NGENCY PLAN
AND EMERGENCY PROCEDURES. THESE REQUI REMENTS ARE
SUBSTANTI ALLY SI M LAR TO FEDERAL ARAR 40 CFR 264, SUBPART D.

M CH GAN HAZARDQUS WASTE RULES, PART 6: RECORDKEEPI NG AND
REPORTI NG  THESE REQUI REMENTS ARE SUBSTANTI ALLY SI M LAR
TO FEDERAL ARAR 40 CFR SUBPART E.

M CH GAN OCCUPATI ONAL HEALTH AND SAFETY LAWS, M CHI GAN ACT
154: WORKERS PROTECTI ON. THESE REQUI REMENTS ARE
SUBSTANTI ALLY SI M LAR TO FEDERAL ARAR 40 CFR 300

CHEM CAL- SPECI FI C ARARS

CHEM CAL- SPECI FI C ARARS REGULATE THE RELEASE TO THE
ENVI RONMVENT COF SPECI FI C SUBSTANCES.

SAFE DRI NKI NG WATER ACT; 42 USC. 300. PART 141 USEPA
NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS MAXI MUM
CONTAM NANT LEVELS (MCLS). THIS IS A RELEVANT AND
APPROPRI ATE REQUI REMENT WHEN AN AQUI FER IS POTENTI ALLY
USABLE AS A DRI NKI NG WATER SOURCE.

40 CFR 141.50; USEPA NATI ONAL PRI MARY DRI NKI NG WATER
STANDARDS; MAXI MUM CONTAM NANT LEVEL GOALS (MOLGS). THE
NATI ONAL CONTI NGENCY PLAN STATES THAT GROUND WATER THAT 1S
OR COULD BE USED FOR DRI NKI NG WATER W LL BE RESTORED TO
MOLGS THAT ARE ABOVE ZERO. WHEN MCLGS ARE SET AT ZERO THE
CORRESPONDI NG MCLS W LL BE USED AS THE CLEANUP LEVEL.

MOLS, WHERE MCLGS ARE SET AT 0, ARE CONSI DERED BY USEPA TO
BE FULLY PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT AS
THESE STANDARDS FALL W TH N THE ACCEPTABLE R SK RANGE CF
(10-4) TO (10-6) FOR CARCI NOGENS.

TOXI C SUBSTANCES CONTRCL ACT (TSCA); 40 CFR 761.60; PCB

DI SPCSAL. TH S IS AN APPLI CABLE REQUI REMENT WHEN PCBS ARE
DETECTED IN O LS REMOVED THROUGH THE OPERATI ON OF THE
GROUNDWATER PUMP AND TREAT SYSTEM

FEDERAL CLEAN Al R ACT, 42 USC 1857, 40 CFR PART 50; USEPA
REGULATI ONS ON NATI ONAL PRI MARY AND SECONDARY AMBI ENT Al R
QUALI TY STANDARDS (NAAQS). THI'S MAY BE AN ARAR FOR THE
AR STRIPPER AND SO L TREATMENT UNITS. THE NAAQS SPECI FY
THE MAXI MUM CONCENTRATI ONS OF FEDERALLY REGULATED Al R
POLLUTANTS (I.E., SULFUR DI OXI DE, PARTI CULATE MATTER

N TROGEN DI OXI DE, CARBON MONOXI DE, CZONE, AND LEAD) |IN AN
AREA RESULTI NG FROM ALL SCURCES OF THAT POLLUTANT. NO NEW



STATE ARARS

CONSTRUCTI ON OR MODI FI CATI ON OF FACI LI TY, STRUCTURE OR

| NSTALLATI ON MAY EM T AN AMOUNT OF ANY CRI TERI A POLLUTANT
THAT WLL | NTERFERE W TH THE ATTAI NVENT OR MAI NTENANCE OF
A NAAGS.

M CH GAN ENVI RONMENTAL RESPONSE ACT 307. (SEE SECTION ON
STATE ARARS FOR ACTI ON- SPECI FI C ARARS.

M CH GAN ENVI RONVENTAL PROTECTI ON ACT MCL SECTI ON 691,
PROTECTI ON CF THE Al R, WATER AND OTHER NATURAL RESOURCES
AND THE PUBLIC. TH S IS A RELEVANT AND APPRCPRI ATE

REQUI REMENT THAT PROVI DES JUDI Cl AL BASI S AND COCRDI NATED
MANAGEMENT ACTI ON FOR PROTECTI ON OF THE STATE S AIR
WATER, AND OTHER NATURAL RESOURCES AS WELL AS THE HEALTH,
SAFETY AND GENERAL WELFARE OF THE PUBLI C FROM HAZARDQOUS
SUBSTANCES.

M CH GAN WATER RESOURCES COWM SSI ON ACT PUBLI C ACT 245,
PART 4. THIS | S A RELEVANT AND APPRCPRI ATE REQUI REMENT
THAT PROVI DES GENERAL PROH Bl TI ON OF CONCENTRATI ONS | N
SURFACE WATER FOR SUBSTANCES WH CH | MPART UNPALATABLE
FLAVOR TO FOCD, FI SH, OR OTHERW SE | NTERFERE W TH THE
REASONABLE USE OF THE SURFACE WATER IN THE STATE.

PART 4, RULE 57; ACUTE TOXI CI TY: PROVI DES THAT SURFACE
WATER MUST NOT BE ACUTELY TOXI C TO AQUATI C LI FE ( EXCEPT I N
SVMALL ZONES OF INITIAL DI LUTI ON AT DI SCHARGE PO NTS).

PART 4, RULE 57; CHRONIC TOXIC TY: PROVI DES THAT SURFACE
WATER W TH DESI GNATED AQUATI C LI FE USES SHALL NOT BE
CHRONI CALLY TOXI C TO AQUATI C LI FE (EXCEPT IN M XI NG ZONES
AND BELOW CRI TI CAL LOW FLOW CONDI TI ONS) .

PART 4, RULE 57, GENERAL TOXI CI TY: PROVI DES THAT SURFACE
WATERS MUST NOT BE TOXIC OR I NJURIQUS TO MAN OR TO
TERRESTRI AL OR AQUATI C LI FE.

PART 4, RULE 57; HUMAN TOXI CI TY: PROVI DES THAT SURFACE
WATER MUST BE MAI NTAI NED TO PRECLUDE ADVERSE TOXI C EFFECTS
ON HUVAN HEALTH RESULTI NG FROM CONTACT RECREATI ON,
CONSUMPTI ON OF AQUATI C ORGANI SM5, OR CONSUMPTI ON OF

DRI NKI NG WATER AFTER REASONABLE TREATMENT.

PART 4, RULE 57; TOXIC TY CRI TER A: PROVI DES THAT
CONCENTRATI ONS OF TOXI C MATERI ALS FOR WH CH NO NUMERI CAL
CRI TERI A HAVE BEEN SPECI FI ED MUST NOT EXCEED VALUES VWH CH
ARE CHRONI CALLY TOXI C TO REPRESENTATI VE, SENSI Tl VE AQUATI C
ORGANI SM5, AS DETERM NED FROM APPROPRI ATE CHRONI C TOXI G TY
DATA OR CALCULATED AS 0.1 OF THE MEDI AN LETHAL

CONCENTRATI ONS (LC50) FOR NON- PERSI STENT TOXI CS.

PART 4, RULE 57, NUMERI CAL CRI TERIA FCR TOXI CS: PROVI DES
FOR NUMERI CAL CRI TERI A FCR CERTAI N TOXI C MATERI ALS
I NCLUDI NG SOVE SI TE | NDI CATOR CHEM CALS.



PART 4, RULE 98; ANTI DEGRADATI ON: REQUI RES MAI NTENANCE AND
PROTECTI ON OF EXI STI NG WATERS WHEN WATER QUALI TY | S BETTER
THAN WATER QUALI TY STANDARDS, ESPECI ALLY WHEN DI SCHARG NG
WASTEWATER. I N ADDI TION, TH S RULE WOULD ADDRESS GROUND
WATER DI SCHARGES TO SURFACE WATER BCDI ES.

PART 9, RULE 234; WASTEWATER REPORTING TH S IS AN

APPLI CABLE REGULATI ON WHI CH PROVI DES REPORTI NG

REQUI REMENTS FOR DI SCHARGES OF WASTEWATER TO THE WATERS OF
THE STATE OR FOR DI SCHARGES TO A SEVER SYSTEM AN ARAR
BECAUSE TREATED GROUND WATER | S DI SCHARGED TO A POTW

M CH GAN SAFE DRI NKI NG WATER ACT; M CHI GAN PUBLI C ACT 399.
ACT 399 IS A RELEVANT AND APPROPRI ATE REQUI REMENT BECAUSE
ALTHOUGH A "PUBLI C DRI NKI NG WATER SUPPLY SYSTEM' AS

DEFI NED UNDER THE ACT DCES NOT OR MAY NOT CURRENTLY EXI ST
AT OR NEAR THE SI TE, GROUND WATER COULD POTENTI ALLY BE
USED AS A DRI NKI NG WATER SOURCE I N THE FUTURE.

M CH GAN Al R PCLLUTI ON CONTROL ( MAPC) ACT; M CH GAN PUBLIC
ACT 348. PART 3, R336.1301 AND 336.1331: PARTI CULATES.

TH S IS AN APPLI CABLE REGULATI ON FOR THE Al R STRI PPER AND
SO L TREATMENT UNIT.

PART 3, R336.1371 TO 1373: FUG TI VE DUST. TH S | S AN ARAR
FOR LQADI NG AND UNLOADI NG OF BULK MATERI ALS THAT ACT AS A
SOURCE OF FUQ TI VE DUST. TRUCKS W TH LESS THAN A 2- TON
CAPACI TY THAT ARE USED FOR TRANSPORTI NG OF BULK MATERI ALS
ARE EXEMPT. TRUCKS LARGER THAN 2- TON CAPACI TY MJUST ABI DE
BY RULE 372 PROVI SI ONS WHEN TRANSPCORTI NG

PART 7, R336.1702: NEW SCQURCES OF VOC EM SSI ONS.  ANY
PERSON RESPONS| BLE FOR ANY NEW SOURCE CF VOC EM SSI ONS
SHALL NOT CAUSE OR ALLOW THE EM SSI ON OF VOC EM SSI ONS
FROM THE NEW SOURCE TO EXCEED THE LOWNEST MAXI MUM ALLOWABLE
EM SSI ON RATE OF THE FOLLOWNG (1) THE MAXI MUM ALLONABLE
EM SSI ON RATE LI STED BY THE COVW SSION ON | TS O/

I NI TI ATI VE OR BASED UPON THE APPLI| CATI ON OF THE BEST

AVAI LABLE CONTROL TECHNOLOGY. (2) THE MAXI MUM ALLOMBLE
EM SSI ON RATE SPECI FI ED BY A NEW SCQURCE PERFCRVANCE
STANDARDS PROMULGATED BY THE USEPA UNDER AUTHCORI TY ENACTED
BY TITLE 1, PART A, SECTION |1l OF THE CLEAN Al R ACT, AS
AMENDED, 42 USC 7413. (3) THE MAXI MUM ALLOMBLE EM SS|I ON
RATE SPECIFIED BY A PERM T TO I NSTALL CR A PERM T TO
OPERATE. THE REQUI REMENTS MAY BE AN ARAR | F REMVEDI ATI ON
OPERATI ONS CAUSE EM SSI ONS OF VOCS THAT EXCEED 50

TONS/ YEAR, 1000 POUND/ DAY AND 100 POUNDS PER HOUR

PART 9, R336.1901: EM SSI ONS LI M TATI ONS AND PRCHI Bl Tl ONS.
TH S ARAR REGULATES THE DI SCHARGE OF Al R CONTAM NANTS FROM
ANY SCURCE | N SUCH CONCENTRATI ON AND DURATI ON AS MAY BE
INJURI QUS TO OR ADVERSELY AFFECT HUVAN HEALTH OR VELFARE,
ANI VAL LI FE, VEGETATION, OR PRCOPERTY, CR AS TO | NTERFERE
W TH THE NORVAL USE AND ENJOYMENT COF ANI MAL LI FE,

VEGETATI ON, OR PROPERTY.

PART 10, R336.2001: | NTERM TTENT TESTI NG AND SAMPLI NG
THIS IS AN ARAR FOR SOURCES COF EM SSIONS ON-SITE.  TH' S



REGULATI ON MAY REQUI RE THE OMNER OR CPERATOR OF ANY SOURCE
OF Al R CONTAM NANT TO CONDUCT ACCEPTABLE PERFORVANCE
TESTS, | N ACCORDANCE W TH RULE 1003.

LOCATI ON- SPECI FI C ARARS

LOCATI ON- SPECI FI C ARARS ARE REQUI REMENTS PLACED UPON THE
CONCENTRATI ON OF HAZARDOUS SUBSTANCES CR THE CONDUCT OF
ACTIVITIES SOLELY BECAUSE THEY ARE I N SPECI FI C LOCATI ONS.

* ENDANGERED SPECI ES ACT; 16 USC. 1531 ET SEQ; 50 CFR PART
200; GAME LAWCF 1929, PUBLIC ACT 286. STATUTE REQUI RES
THAT PROPCSED ACTI ONS M NI M ZE EFFECTS ON ENDANGERED
SPECIES. |IT IS AN APPLI CABLE REQUI REMENT | F PLANT COR
ANl MAL ENDANGERED SPECI ES CR "CRI TI CAL HABI TAT" IS
ADVERSELY | MPACTED BY THE SI TE.

* THER CRI TERI A, ADVI SORI ES OR GUI DANCE TO BE CONSI DERED
(TBCS) FOR THI'S REMEDI AL ACTION (TH'S LIST I'S NOT ALL
| NCLUSI VE) :

* RCRA Al R EM SSI ON STANDARDS - 3 LBS/ HOUR TOTAL ORGANI C
EM SSI ONS FROM ALL UNI TS.

* HEALTH EFFECTS ASSESSMENTS ( HEAS) AND PROPCSED HEAS,
(HEALTH EFFECTS ASSESSMENT FOR ( SPECI FI C CHEM CALS) .

* REFERENCE DOSES (RFDS), (" VERI FI ED REFERENCE DCSES OF
USEPA, "ECAO Cl M 475, JANUARY 1986). SEE ALSO DRI NKI NG
WATER EQUI VALENT LEVELS (DWELS), A SET OF MEDI UM SPECI FI C
DRI NKI NG WATER LEVELS DERI VED FROM RFDS.

* CARCI NOGENI C POTENCY FACTCR (CPFS) (E. G, QL STARS,
CARCI NOGEN ASSESSMENT DOCUMENT FOR TETRACHLORCETHYLENE
( PERCHLORCETHYLENE) .

* PUBLI C HEALTH CRI TERIA ON WAl CH THE DECI SI ON TO LI ST
POLLUTANTS AS HAZARDOUS UNDER SECTI ON 112 OF THE CLEAN Al R
ACT WS BASED.

* QU DELI NES FOR GROUND WATER CLASSI FI CATI ON UNDER THE USEPA
GROUND WATER PROTECTI ON STRATEGY.

* USEPA GROUND WATER PROTECTI ON STRATEGY (AUGUST 1984).
* USEPA GUI DELI NES FOR GROUND WATER CLASSI FI CATI ON ( DECEMBER 1986) .

* ELEMENTS OF AQUI FER | DENTI FI CATI ON ( OCTCBER 1979) .

* OSHA HEALTH AND SAFETY STANDARDS THAT MAY BE USED TO
PROTECT PUBLI C HEALTH ( NON- WORKPLACE) .

* HEALTH ADVI SORI ES, USEPA OFFI CE OF WATER

* USEPA WATER QUALI TY ADVI SORI ES, USEPA CFFI CE OF WATER,
CRI TERI A AND STANDARDS DI VI SI ON.

* USEPA, SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL ( OCTOBER



1986), PROVI DE ACCEPTABLE | NTAKE OCONCENTRATI ON (Al O)
REFERENCE DOSE (RFD) AND M NI MUM EFFECTI VE DOSE ( MED) .

HEALTH ADVI SORI ES (USEPA OFFI CE OF DRI NKI NG WATER) .

RI SK ASSESSMENT GUI DANCE FOR SUPERFUND, VOLUME |, HUVAN
HEALTH EVALUATI ON MANUAL (PART A), INTERI M FI NAL, DECEMBER 1989

RI SK ASSESSMENT GUI DANCE FOR SUPERFUND, VCOLUME |1,
ENVI RONVENTAL EVALUATI ON MANUAL, | NTERI'M FI NAL, MARCH 1989.

USEPA | NTEGRATED R SK | NFORVATI ON SYSTEM

USEPA PROPCSED MAXI MUM CONTAM NANT LEVEL GOALS ( MCLGS) .
USEPA CARCI NOGEN ASSESSMENT GROUP (CAG) POTENCY FACTCRS.
FEDERAL SOLE SOURCE AQUI FER REQUI REMENTS

COURT- ORDERED GROUND WATER REMEDI ATION CRITERIA.  THE
COURT DECI DED THAT CHEM CENTRAL/ GRAND RAPI DS CORPCRATI ON
MAY DI SCONTI NUE PURGA NG GROUND WATER WHEN THE FOLLOW NG
CONDI TI ONS ARE  MET:

A. THE CONCENTRATI ON OF A COVPQUND | N GROUND WATER | S
EQUAL TO OR LESS THAN THE (10-5) RI SK LEVEL OF NQAEL AS
APPRCPRI ATE FOR THE PARTI CULAR COVPQUND;, OR

B. WHEN THE CONCENTRATI ON OF THE COMPQUND HAS BEEN REDUCED
TO THE PO NT OF DI M Nl SH NG RETURN AS CALCULATED ACCORDI NG
TO A SPECI FI ED METHCD.

SO L PROPERTI ES, CLASSI FI CATI ON, AND HYDRAULI C
CONDUCTI VI TY TESTI NG

A METHCD FOR DETERM NI NG THE COWPATI BI LI TY OF HAZARDOUS WASTES.
GUI DANCE MANUAL ON HAZARDOUS WASTE COWVPATI BI LI TY.

FEDERAL CLEAN WATER ACT, SECTION 304 (G GU DANCE
DOCUMENT, REVI SED PRETREATMENT GUI DELI NES (3 VOLUMES) .

GUI DANCE FOR POTW PRETREATMENT PROGRAM MANUAL.

DEVELCPI NG REQUI REMENTS FOR DI RECT AND | NDI RECT DI SCHARGES
OF CERCLA WASTEWATER, DRAFT (1987).

GUI DANCE FOR | MPLEMENTI NG RCRA PERM T BY RULE REQUI REMENTS AT POTWS.
DRAFT GUI DANCE MANUAL ON THE DEVELCOPMENT AND

| MPLEMENTATI ON OF LOCAL DI SCHARCE LI M TATI ONS UNDER THE
PRETREATMENT PROGRAM

WATER RELATED ENVI RONVENTAL FATE OF 129 PRI ORI TY POLLUTANTS.

WATER QUALI TY STANDARDS HANDBOCK.



* TECHNI CAL SUPPORT DOCUMENT FCR WATER QUALI TY- BASED TOXI CS CONTRQOL.
* LAB PROTOCOLS DEVELOPED PURSUANT TO THE CLEAN WATER ACT.

THE SOURCE OF THE O L CONTAM NATED W TH PCBS AND OTHER
ORGANI C COVPQUNDS COLLECTI NG I N THE ACTI VE PURGE WELLS IS
PRESENTLY UNKNOM AND MAY | N FACT BE A CONTI NU NG SCURCE
OF GROUND WATER CONTAM NATION. DUE TO TH S POSSI BLE
SOURCE, GROUND WATER ARARS MAY NOT BE MET UTI LI ZI NG THE
PROPOSED REMEDI AL ALTERNATI VE. BEFCRE ANY FI NDI NGS ARE
MADE REGARDI NG THE TECHNI CAL | MPRACTI CABI LI TY OF ACH EVI NG
GROUND WATER ARARS, A FULL | NVESTI GATI ON OF THE NATURE AND
EXTENT OF SO L AND GROUND WATER CONTAM NATI ON UNDER THE
CHEM CENTRAL BUI LDI NG AND PAVED AREAS MUST BE CONDUCTED.

COST- EFFECTI VENESS

THE SELECTED REMEDY | S COST- EFFECTI VE SI NCE | T PROVI DES OVERALL EFFECTI VENESS PROPCORTI ONAL TO | TS COSTS.  THE
NET PRESENT WORTH VALUE | S APPROXI MATELY $2, 100, 000. THE SELECTED REMEDY FOR GROUND WATER | S THE  LEAST
COSTLY ALTERNATI VE WH CH PROVI DES FULL PROTECTI ON CF HUMAN HEALTH AND THE ENVI RONMENT. SO L VAPOR EXTRACTI ON
I'S THE LEAST COSTLY SO L ALTERNATI VE PROVI DI NG BOTH TREATMENT OF THE CONTAM NATI ON (AS OPPOSED TO

CONTAI NVENT) AND OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES ( OR RESOURCE RECOVERY TECHNOLOG ES)
TO THE MAXI MUM EXTENT PRACTI CABLE

USEPA HAS DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WH CH PERVANENT SCLUTI ONS AND
TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE MANNER AT THE CHEM CENTRAL SITE. OF THOSE
ALTERNATI VES WH CH PROTECT HUVAN HEALTH AND THE ENVI RONMVENT AND COVPLY W TH ARARS, USEPA HAS DETERM NED THAT
THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADECFFS I N TERVS OF LONG TERM EFFECTI VENESS AND
PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY, OR VOLUVE ACH EVED THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS,
| MPLEMENTABI LI TY, COST, THE STATUTCORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT, AND STATE AND

COVMUNI TY ACCEPTANCE.

THE SELECTED REMEDY FOR BOTH GROUND WATER AND SO L DCES RESULT I N AIR EM SSI ONS WH CH MAY | NCREASE SHORT- TERM
RI SKS TO THE COWUN TY AND THE ENVI RONMENT DURI NG | MPLEMENTATI ON;  HONEVER, VAPOR PHASE CARBON  ADSCRPTI ON
WLL BE USED TO M NIM ZE THESE EM SSI ONS TO W THI N ACCEPTABLE RI SK LEVELS. THE REMEDY FOR BOTH GROUND WATER
AND SO L IS A TREATMENT TECHNOLOGY AND THEREFCRE SATI SFI ES USEPA' S PREFERENCE FOR TREATMENT AS A PRI NCI PAL
ELEMENT. THE REMEDY | S EASY TO CONSTRUCT AND COPERATE AND PRESENTS LI TTLE OR NO ADM NI STRATI VE DI FFI CULTY.
THE GROUND WATER REMEDY FOR THE MOST PART IS I N PLACE AND COPERATI NG TO DESI GN  SPECI FI CATI ONS, Al R AND WATER
DI SCHARCE PERM TS HAVE ALSO BEEN OBTAINED. A PILOT STUDY WLL BE REQU RED FOR THE SO L REMEDY PRI CR TO

FULL- SCALE APPLI CATION. THE REMEDY IS THE LEAST COSTLY OF THE ALTERNATI VES OR COVBI NATI ON OF ALTERNATI VES
VWH CH PROVI DE FULL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT AND USE TREATMENT TO ADDRESS THE

CONTAM NATI ON. I NSTI TUTI ONAL CONTROLS AND CPERATI ON AND MAI NTENANCE W LL ENSURE THAT THE REMEDY | S EFFECTI VE
IN THE LONG TERM | N ADDI TI ON, THE STATE CF M CH GAN HAS CONCURRED W TH THE SELECTED REMEDY.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

AS MENTI ONED ABOVE, THE REMEDY FOR BOTH GROUND WATER AND SO L AT THE CHEM CENTRAL SI TE SATI SFI ES USEPA' S
PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT. GROUND WATER | S (AND WLL BE) TREATED USI NG Al R

STRI PPING, AND SO LS WLL BE TREATED USI NG SO L VAPOR EXTRACTI ON.

#DSC
DOCUMENTATI ON CF SI GNI FI CANT CHANGES

THE PROPCSED PLAN FOR THE CHEM CENTRAL SI TE WAS RELEASED FCR PUBLI C COMVENT JULY 10, 1991. THE PROPCSED PLAN
| DENTI FI ED ALTERNATI VES GWC, GNM#D, GV E, AND S-A AS THE PREFERRED ALTERNATI VES. USEPA REVI EWVED ALL



WRI TTEN COMMENTS ( NO VERBAL COMVENTS WERE MADE) SUBM TTED DURI NG THE PUBLI C COMVENT PERI CD. UPON REVI EW OF
THESE COMMENTS, | T WAS DETERM NED THAT NO SI GNI FI CANT CHANGES TO THE REMEDY, AS IT WAS ORI G NALLY
I DENTI FI ED I N THE PROPCSED PLAN, WERE NECESSARY.



#TA

TABLE 2

| NDI CATOR CHEM CALS

10.

11.

12.

13.

1, 1- DI CHLORCETHYLENE

VI NYL CHLCRI DE

TRI CHLOROETHYLENE
TETRACHLOROETHYLENE

1. 2- DI CHLORCETHANE

Bl S( 2- ETHYLHEXYL) PHTHALATE
PCB

NAPHTHALENE

PYRENE

TRANS- 1, 2- DI CHLORCETHYLENE
TOLUENE

ARSEN C

ZI NC



TABLE 3
COWDON SPECI ES FOUND | N URBAN AREAS OF SOUTHERN M CHI GAN
Bl RDS:

ENGLI SH SPARRONG

ROCK DOVES

STARLI NGS

GRACKLES

RED- W NGED BLACK BI RDS
PHEASANTS

MOURNI NG DOVES

SONG SPARROWS

VH TE- THROATED SPARROWS
CHI CKADEES

DOMWNY WOODPECKERS
NUTHATCHES

MALLARDS

YELLOW WARBLERS

MAMVALS:

NORWAY RATS
MUSKRATS

RACCOONS

OPOSSUM

SKUNKS

FOX SQUI RRELS

FLYI NG SQUI RRELS

Wl TE- FOOTED FI ELD M CE
BATS

MOLES

SHREWS

WOODCHUCKS

COTTONTAI L RABBI TS

REPTI LES & AVPH Bl ANS:

GARTER SNAKES

RI BBON SNAKES
EASTERN BOX TURTLE
GREEN FROGS
LECPARD FROGS
AVERI CAN TOADS

Fl SH:

STI CKLEBACKS

M NNOWS

BLUEG LLS

CARP

STEELHEAD (| N PLASTER CREEK NEAR COLE DRAI N CONFLUENCE)



TABLE 7A

M CH GAN ACT 307 TYPE B CLEAN-UP STANDARDS
FOR GROUND WATER AT THE CHEMCENTRAL SITE

CHEM CAL

BENZENE

Bl S( 2- ETHYLEXYL) PHTHALATE
CHLORCETHANE

1, 1- DI CHLORCETHANE

1, 2- DI CHLORCETHANE

1, 2- DI CHLORCETHENE

1, 1- DI CHLORCETHYLENE
TRANS- 1, 2- DI CHLORCETHYLENE
ETHYLBENZENE

METHYLENE CHLORI DE

2- METHYLNAPHTHALENE

2- METHYLPHENCL

NAPHTHAL ENE

PENTACHL CRCPHENCL
TETRACHLOROETHYLENE
TOLUENE

1,1, 1- TRI CHLORCETHANE
1,1, 2, 2- TETRACHLORCETHANE
TRI CHLORCETHYLENE

VI NYL CHLORI DE

XYLENE

CLEAN- UP

BASI S FCR

LEVEL (PPB) LEVEL

100
117
0.2
3
0.02
59

HB
HB
HB
HB
HB
HB
HB
HB
SWR 57
HB
HB
SWR 57
SWR 57
HB
HB
SWR 57
SWR 57
HB
HB
HB
SWR 57

NOTES: -PPB: "PARTS PER BILLION' OR UG L

-HB: HEALTH BASED

METHOD DETECTI ON
LIMT (PPB)

e

)
PR RPRPPRUOUOORRRERREREREERECUR

-SWRULE 57: SURFACE WATER PROTECTI ON BASED ON M CH GAN WATER
RESQURCES COW SSI ON ACT, PUBLI C ACT 245, RULE 57.

WHEN THE GROUND WATER OR SO L CLEAN-UP LEVEL | S LONER THAN THE
METHCD DETECTION LIM T, THE METHCD DETECTION LIMT IS THEN USED

AS THE CLEAN- UP STANDARD.



